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This book is a collection of the best construction and technical 
articles from the ATV EXPERIMENTER, a semi-monthly magazine 
devoted to amateur television. The ATV EXPERIMENTER is edited by 
Mel Shadbolt WOK YQ and published by 73 MAGAZINE. Since this is an 

‘anthology, some of the articles make odd references to "last month" etc. 
Also, some of the pages are unnumbered. I hope that these small 
problems do not cause too much difficulty in your use and enjoyment of 
this book. 

Paul Franson WA4HWH 
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NOTES ON "FLYING SPOT SCANNERS 


Some helpfulhints for selecting 
the CRT best suited for your 
individual FSS requirements. 


Perhaps themost popular pic- 
ture generator in ATV circles 
is the flying spot scanner. 
It is usually the first piece 
of TV equipment constructed 
by the newcomer to this field 
because of the simplicity of 
construction, and operation, 
and last but notleast because 
of its low cost. Salvaging 
most of the parts from a dis- 
carded TV setcam keepthe cost 
down to as low as $20! 


The foregoing notes were 
writtentohelp theenterprising 
ham to get the best results, 
with parts that are mostreadily 
available. 


SELECTION OF CRT FOR THE FSS 

In choosing a CRT for the 
light source of a flying spot 
scanner, several factors have 
to be considered. There are 
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several types of CRTs avail- 
able from surplus houses, used 
TV sets and users of TV equip- 
ment that can be used in ATV. 
It is up to you to select the 
type available to youthat will 


give you the most for your 
dollar. 
Some of the factors influ- 


encing your choice are listed 
below: 


Li. Froe 

2. Phosphor type 

%3.e Sereen size 

4. Screen shape 

5. Spot size 

6. Deflection requirements 

7- External circuit 
requirements. 


PRICE: This is entirely upto 
you. Prices range from $0.00 
(the CRT from a discarded ITV 
set) to about $200.00 for 


Table 1. CRT phosphor chart. 


+ for scanner use, it must be 
medium or faster. 

* indicatesmore thanone phos- 
phor layer. 


special CRTs designedfor high 
quality commercialflying spot 
scanners. Most surplus deal- 
ers have CRTs usable in FSSin 
the price range of $3.00 to 
$25.00. New CRTs usable in 
FSS are available from about 
$25.00 up. 


PHOSPHOR TYPE: The phosphor 
type mustbe oneof the primary 
considerations in choosing a 
CRT for a FSS. Only certain 
types of phosphors have the 
required characteristics. First 
of all, the phosphor should be 
fast, that is the decay time 
should be as shortaspossible, 
otherwise the "flying spot" 
would become a"flying streak" 
causing loss ofpicture detail 
and streaking. Refer to table 
1 for phosphor typeswhich are 
fast enough for ATV scanners. 

Of these the best suitable 
for black and white flyingspot 
service is the P16, which has 
an extremely shortdecay time. 
Unfortunately, the onlyway to 
pick one up cheap isfromsome- 
body working at a TVstation, 
where they occasionally "re- 
tire" a tube fromservice, even 
though it is perfectly usable 
for ATV. Regardless of what 
type phosphor is used, the 
finite decay time of the spot 
has to be compensated for in 
the video amplifier and it is 
possible to use all the above 
mentioned phosphors success— 
fully, previded a suitable 
correction circuit is used in 
the video preamp. 

Another requirement on the 
phosphor is that its spectral 
emissivity curve must closely 
match thespectral sensitivity 
characteristics of the pickup 
device, the photomultiplier. 
Being that the only economical 
photomultiplier seems to be 
the 931, 931A or types having 
similar characteristics, we 
have to try to match the CRT 
to the photomultiplier. The 
931A (also 931) is most sen- 
sitive to violet, however the 


spectral sensitivity curve is 
broad enough, so that it will 
respond to colors between blue 
and ultraviolet. All of )jme 
above mentioned phosphor types 
emit light in this region, how- 
ever the one that most closely 


matches the 931A is a tube 
having a P16 phosphor. | ituae 
best to compare the spectral 


distribution curves before you 
make a decision. 


SCREEN SIZE: The screen size 
has to be considered for sey- 
eral reasons. If no optics 
are used, the size of trans- 
parencies to be televised pretty 
well determines the size fre- 
quired. The second considera- 
tion is the resolution capa— 
bility of the tube. As ageneal 
rule, the smaller the screen 
is, the less detail the CRT 
can reproduce. If you used a 
common 2" ORT for alight source 
you would have a "built-in" 
limitation :-of abouteebee TV 
lines. It is not recommended 
to use a tubesmaller than5", un- 
less it is one of the special 
"high resolution types", such 
as the 3KP series. Even in 
the 5" category thereare sev-= 
eral types with a limiting 

resolution of 250-300 lines. 


SCREEN SHAPE: In most ATV 
flying spot scanners opticsare 
avoided in order to cut down 
on cost, and in this case the 
Objective is to get the trans- 
parency, which could be film, 
or glass, as closeto thelight 
source as possible. In order 
to do this, itis advantageous 
to choose a CRT with a flat 
face to assure thatthe entire 
picture, including the corners 
of a glass slide will be in 
focus. 


SPOf SIZE: In order to get 
good resolution in the system 
it is essential thatthe "fly- 
ing spot" be as small as pos- 
sible. For a givenscreen size 
the limiting resolution of a4 


CRT depends on thesize of the 
spot. The fact that small 
screen ORTs have inherent low 
resolution is due to the fact 
that the ratioof picture size 
to spot size is low, because 
the manufacturing processtends 
to limit the minimum size of 
the spot to no less thanabout 
0.01" exceptin thecase of the 
special (and expensive!) high 
resolutiontypes. It isobvious 
that the smaller the spot, the 
larger the number of picture 
elements which can be reproduced 
in a given area. Consequently 
it is best to select a tube 
that has the smallest spot size 
for a given screen diameter. 


DEFLECTION REQUIREMENTS: For 
economy and simplicity of con- 
struction a tube withmagnetic 
deflection should be choosen, 
making it possible to use a 
discardedTV setas adeflection 
generator. The deflection 
angle of the tube should ap- 
proximate thatof the tube which 
was originally usedin theset. 
Electrostaticdeflection tubes 
should be considered however 
for compact designs. 


EXTERNAL CIRCUIT REQUIREMENTS: 


Everything else being equal, 
it is advantageous to select 
a tube with electrostatic, 
rather than magnetic focus. 


Highvoltagerequirements should 
also be considered. Thehighest 
voltage attainable with most 
TY sets is around 14-16KV, so 
if you decide on a tube re- 
quiring 25KV, such as some of 
the high resolution FSS tubes, 
ou must reconcile yourself to 
the additional cost and work 
involvedintmilding aHVsupply. 
CONCLUSION: Considering the 
factors mentioned, for most 
applications a 5" magnetic 
deflection, electrostatic focus 
CORT with a P4, P5, or P7 phos- 
phor would do, however, 2 Pll, 
P15, or especiallyP16 phosphor 
would be advantageousif it is 


within your budget. Most of 
the 5" tubes have resolution 
capabilities in excess of 350. 
lines, and lend themselves 
rapidly to transmitting 3 x 4 
transparencieswithout theneed 
for optics. If glass slides 
are intended to be used, it 
would be advantageous to have 
a tube with a flat faceplate. 
For high resolution systems 
an inexpensive tube is the 
8KP4, whichis capable ofclose 
to 1000 lines resolution. Its 
large screen presentsproblems 
however: either large size 
transparencies, oroptics have 
to be used. 

I hope that these noteswill 
make it easierto select a ORT 
from the literally hundredsof 
types available; however being 
that thesurplus market changes 
from day to day, I can't give 
you advice as to whatspecific 
type to buys but a careful 
study of the surplus ads, and 
CRT data sheets should result 
in a satisfactory selection. 


HIER IH 


SHOCKED! ! 


Recently whilescanning over 
the ads in a well mownmagazine 
we ran across anew CRT utiliz- 
ing fiber optics in the face- 
plate. The fibers direct the 
light from the phosphorto the 
front surface of thetube thus 
eliminating parallax....ideal 
for flying spot cameras using 
no optics. Immediately aletter 
was sent to the company asking 
about the prices. A coupleof 
weeks later we received areply 
informing us they would be glad 
to supply us with thecherish- 
ed item. Prices were quoted 
as starting as lowas $950with 
the fancier models peaking at 
#$6,000!11!!Projectwas postponed 
indefinitely!! 


AN ELEEMOSYNARY* 
VIDICON CAMERA 


FOR SCROUNGERS 


A camera of the "live" 
Suitable for everyone but spe- 
cifically intended for theless 
experienced beginner. 

Sources for cheap yokes, focus 


coils and vidicons also included. 


Hesitant about building a 
vidicon camera? Short on ATV 


theory? Pocketbook got the 
cramps? Then why not try this 
circ ti Gee aot 0 ap- 


proved or guaranteed by Good 
Housekeeping...but then most 
eleemosynary products aren't! 
On the other hand, it's prom- 
ised to be as straightforward 
aS practical and still incor- 
porate a maximum number of 
typical scrounger items. Fair 
enough? Ok, then let's dis- 
pense with any further idle 
chit-chat and get into the meat 
of the subject. 


SECTIONALIZED FOR CLARITY: 

It's no deep, dark secret 
that simple circuits can be 
made to look overly comlicated 
and complicated circuits overly 
simple. It's all in how they 
are drawn! To avoid any pos- 
sibllity of confusion  (par- 
ticularly to the beginner) we 
have chosen tosectionalize the 
schematic into 5 separate di- 
agrams. It's believedthat by 
so doing, construction errors 
will be reduced considerably 
and a better understanding of 
camera theory will result. 
They are: 


1. Power supply 

2. Vidicon control 

3. Video amplifiers 

4. Vertical deflection 
5. Horizontal deflection 


*Curious?? Look it up! 


variety 


aa ‘aa 


Mel Shadbolt, W 
Dakota Clty, ee 


LAYOUT: ae 
A suggested Vay oe is. shown 
below in fig. ls: It maya 
desirable to modify this ar. 
rangement. If so, keep — 
five points in mind: zs 


1. Mount power transformer 
to rear of chassis be= 
hind the vidicon tube. 

2. Mount video amps close 
together in such amm= 
ner that the lstamp will 
be aS near the tro 
the vidicon assemblyas 
practical. Lead from 
target should beno longer 
that 3 or 4 inches. 

3. Keep video leads short | 
and direct. . 

4, Mount beam, target and 
focus pots where they 
can be adjusted when the 
camera is in its case. 
These are operational — 
controls. 


SMEAR ADJ. 


a ae 


VeH 
CENTER 


ie 


“i = : sana 
reves + DECOUPUNG CAPACITORS Rs 


Fig. 1. Major parts layene 


!20VAC 


5. Locate the horizontal 

| freq adjust pot where 
it can be varied when 
camera is in its case. 
It may need occa- 
sional correction. 


. Any possibility of one or 
more of your nearby hamfriends 
‘constructing the same camera? 
If so, I urge you to consider 
‘the advantages of building the 
video amplifiers, vertical de- 
flection and horizontal de- 
flection sections on three seép- 
arate plug-in chassis. Thisis 


particularly helpful if you 
have difficulty in trouble-= 
shooting since it allows you 


to interchange the sectionw- 
der question with someone else 
who has successfully constructed 
the same camera. 


POWER SUPPLY: 

The power supply requires 
very little explanation. See 
fig. 2. Any power transformer 


capable of furnishing 110-120 
VAC at 100 ma and 6.3 VAC at 
cir- 


3 amp will work in this 
cuit. 


80 MF 


t + 
<Teesov "=D 


WO=120VAC 


‘Dil, Do, Dz & Da-Any silicon diode 
over 100 ma and PIV of 400 volts. 


Fig. 2. Power supply section. 


A standard half-wave rectifier 
feeding a capacitor input LC 


filter network provides the 
+125 volts required by the 
deflection output stages and 


the video amplifiers. 

Another half-wave rectifier 
connected in theoppoaite manner 
feeding a capac itor input RC 
filter provides the -150volts 
required for biasing the vid- 
icon beam. 

The +280 volts for the vid- 
icon, vertical discharge and 
horizontal oscillator is de- 
rived from the same 120 volt 
winding by using a standard 
voltage doubling circuit. The 
2O0mfd capacitor in serieswth 
D3 is charged up to the peak 
value of the secondary through 
D2 on the negative cycle.This 
is then added to the output on 
the positive cycle when D3 is 
in a conducting state and De 
is cutoff. Thisconfiguration 
allows a single 120 wilt wind- 
ing to furnish all the required 
B voltages, thus making it 
feasable to use cheaper and 
more readily available trans- 
formers. 


VIDICON CONTROL: 

The vidicon con- 
trol section refers 
to all the circuitry 
directly related to 
the vidicon itself 
and is shown on the 
opposite page. 

The focusand yoke 
assembly, although 
related to the vid- 
ijcon are not shown 
in this diagram since 
they are moreclear- 
ly shown in the de- 
flection sections. 
Even so, we must cm- 
sider the location 
and space they will 
occupy before going 
any further. The 
complete assembly.. 
eethat is, thefocus 
coil and the deflec- 
tion yoke...takes up 
a space of about 23" 
square by 3" deep. 


TO VERT. 
WAVESHAPER 


-150V 


+ 125V 


This is mounted to the front 
panel of the camera. Prior to 
mounting, a hole must be cut 
‘out of this panel the diameter 
of the focus coil. This hole 
serves two purposes; (1) it 
allows the light from thelens 
to strike the photosensitive 
target area of the vidicon (2) 
it provides a means ofinsert- 
ing and removing the vidicon. 
The beam, target and electro- 
static focus pots are mounted 
on the rear panel where they 
LOW CAR SHIELDED 
MIKE CABLE 


VIDICON 6198 6326 
6326A, 7038, 7325, ETC. 


= OF 6BA7A 
1ST VIDEO AMP 


- — 
— 
—- 


fe KEEP 
PHOTO SENSiTive f SHORT!! 


VIDICON 


* Tie pin 3 & 6 
together when using 
6326 vidicon. 


can be adjusted throughout the 
period of operation. The tar- 
get lead is a short length of 
low capacity mike cableand is 
connected to the target ring 
near the front of the vidicon. 
The vidicon when properly po- 
sitioned in the focus-yokeas- 
sembly will have its target 
ring almost directly evenwith 
the front edge of the focus 

coil. The target connection 

meed only be a littlepiece of 
springy material, such as 
phosphor bronze (as used on 
relay contacts) soldered to 
the end of the signal lead.It 
can be held in properposition 
for the target topress against 
by a small piece of plastic 
glued to the inside ofthe foams 


FROM PIN 9 OF FROM PIN® OF 
HORIZ.DEFL. VERT DEFL. 
6DE7 6DE7 


Fig. 3. Vidicon 
Control Section. 


coil. The target lead should 
be brought through the front 
end plate of the focus coil 
(through a small hole drilled 


to the required size), down 
through the chassis and di- 
rectly to pin 7 of the first 


video amp. BE SURE the shield- 
ed target cable is groundedto 
the electrostatic shield of 
the focus coil and that the 
exposed Signal lead (including 
the small piece of springy ma- 
terial serving as the target 
connecton) is kept 
absolutely as shart 
as possible! This 
is necessary so 
that the retrace 
pulses of thehoriz. 
defiection coils 
are not capacitive- 
ly picked up by the 
target lead. Ef 
this should happen 
it will appear as 
a ringing near the 
left edge of the 
picture. If severe 
enough it can cause 
amplifier overload- 
ing. 

The cathode of 
the vidicon and 
the cathode ofthe 
vertical discharge 
tube share acmmon 
cathode resistor. 
In this manner, vertical blank- 
ing is injected into the vid- 
icon during retrace. Hor-— 
izontal retrace blanking is 
applied to the beam grid from 
pin 9 of the horizontal de- 
flection tube. The beamadjust 
pot is on the same shaft as 
the on-off switch. By so do- 
ing, it is mandatory that the 
beam be cutoff when the camera 
is first turned on assumingof 
course that you wire itso max- 
imum negative voltage ispres- 
ent on pin 2 when the pot is 
in its counterclockwise posi- 
tion. Never decrease the beam 
bias until the deflection tubes 
are functioning properly. It 
could burn a spot on the del- 
icate photosensitive target!! 


6.3 VAC 


Focus and Yoke Coils: 

If some ofyou were becoming 
concerned whether or not we 
had forgotten to givethe gory 
details for winding your own 
focus and yoke coils...rest 
at ease! We plan to present 
a complete and fresh approach 
to this pesky little problem 
next month. It will not be a 
mere rehash of previously pub- 
lished data copied directly 
from manufacturers design note- 
pooks. Onthe contrary,it will 
be a down-to-earth practical 
explanationof the problem com- 
plete with all necessary fig- 
ures, Winding hints andassem- 
bly procedures. 

However, I must warn you we 
most certainly haven't taken 
the work out of it...we have 
only revamped the procedures 
so they are more adaptable to 
the home constructor. ters 
still WORK! To offset this 
slightly pessimistic view I 
have some more mcouraging news. 
Dick Wright, W@DAM and myself 
have worked for several weeks 
on a practical coil winding 
machine. Well, just prior to 
the deadline we completed two 
of them and are happy to an- 
nounce that we are now in a 
position to supply you with 
truely ECONOMICAL coils. 

The yoke will be in a semi- 
kit form inwhich all four de- 
flection coils (2 vert & 2 
horiz) are completely wound 
but not mounted to the yoke 
form. The electrostatic 
shielded form will beincluded 
complete with assemblyinstruc- 
tions. About # hour is-~ re- 
quired to put ittogether. You 
save by doing this simple ste. 
The price is $9.95 postage paid. 
S*- fig. 4. 

“ne focus coil consists of 
a completely wound coil with 
total electrostatic shielding 
ready to mount. It is also 
Showa ni tig. 4. The price 
is $11.95 postage paid. Order 
poth and save $2.00...setonly 
$19.90. This is truely an 


Pig. 4. (left) Yoke coils and 
shielded form...assembly info 


not shown. (right) Focus Coil. 
eleemosynary offer...we stand 
very little to gainconsidering 
the time involved...yet you 
save yourself days of grief!! 
I wouldn't advise you to wait 
though...in two months we may 
decide to say UNCLE! Sendyour 
orders to: 

ATV EXPERIMENTER 

Dakota City, Nebr. 


The Vidicon: 

Prior to purchasing a vidi- 
con we strongly advise you to 
check with all local TV sta- 
tions. We have been receiv- 
ing an ever increasing number 


of letters from fellows re- 


porting success along these 
lines. Explain to them that 
you need it for an ATV camera 
you are constructing. Chances 
are good you won't only ed up 
with one but perhaps even a 
spare. Give it a try! 
Another source which was 
recently drawn to ourattmtion 
are the military bases through- 
out the country. Many of them 
use CCTV for remote monitoring 
purposes. They change the 
vidicons regularly, tossing 
the old ones into the junk! 
Procedures for obtaining these 
"toss-outs" are not too well 
defined yet. We are simply 
passing the info on to youfor 
what its worth. Out of the 2 
we located, one was in very 
good condition with the ex- 
ception of a spot of fuzz on 


the target (still acceptable 
by amateur standards) and the 
other one was down somewhat in 
emission...but still producing 
a fairly good picture. 


VIDEO AMPLIFIER SECTION: 

The signal from the vidicon 
target is direct coupled into 
the grid of the lst video amp- 
lifier, 4 of a 6BQ7A. The 68K 
grid resistor for this stage 
also Serves as the target sig- 
nal load resistor...thebottom 
end of which is returned to 
the junction of a 220 ohm re- 
sistor and a 50K pot in the 
cathode. By varying the 50K 
pot the required target volt- 
age is applied to the vidicon 
through the 68K resistor. Gen- 
erally the target is operated 
at a potential between +5 to 
ay VOLTS’. 

wo Gorrect.for capacitive 
Shunting effects on thehigher 
video frequencies a variable 
"smear" correction pot is in- 
corporated in the plate cir- 
cuit of the 2nd video stage. 
This pot is adjusted for min- 
imum smear followingany large 
black or white object. The 
Signal is still: further amp- 
lified (after correction) by 
a 2 stage 12AT7 circuit. 

The output of the 2nd section 
of the 12AT7 is then fed to 
the pentede section of a 6U8A 
where the vertical and hor- 
izontal sync/blanking pulses 
are inserted. The output of 
this stage is then DC restored 
and fed to the triode section 
of the same tube where it is 
converted to a low impedance 
Signal suitable for feeding a 
70 ohm coaxial cable. 

Now for a few words of cau- 
tion! 

1. Connect the 68K signal 

load resistor very near 

pin 7 of the: 6BQ7A. 

ee Target adj pot should 

be mounted where it can 

be adjusted while the 

camera is in operation, 

2S stated previously. 

However, for added pro- 

tection, we suggest you 


use Shielded cable for 
connecting between it and 
the junction of the bottom 
end of the 68K sig load 

and the 220 ohm cathode 
resistor. 

3. Be sure the output of 
the 6U8A cathode follower 
is terminated near 70 ohms 
at the monitor (or modulator 
which ever the case)! It 
won't function otherwise. 

A 68 or 82 4 watt resistor 
is close enough. 

4, The smear adj pot must 
be located near the 6BQ7A. 
It is not an operational 
control. Once set, it re- 
quires no further adjust- 
ment unless a tube (or some 
other component) is changed. 
5. Adjust the target for 
the correct video to syne 
ratio as shown in fig. 5. 
75% video-25% syne. In 
effect it can be considered 
a contrast control. However, 
too high a target setting 
will produce a picture with 
poor shading. Avoid such 
settings whenever it is 
possible to either raise 
the light level or open the 
iris on the lens. A better 
picture will result. 


When wiring the video section 
take your time and followgood 
Wiring techniques. Use short 
leads...avoid haywiring! The 
improved results will be more 
than worth the little extra 
effort. 

The values of the peaking 
coils are not overly critical. 
If you wish to wind your ow 
you will find complete details 
in our article "PeakingCoils" 


REMINDER: NEW RATES FOR ATV 
EXPERIMENTER--$2.00 PER YEAR. 
IS YOUR SUBSCRIPTION DUE??7777. 
IF SO, RE-UP NOW BEFORE YOU 
FORGET. SEND $2.00 to: 

ATV EXPERIMENTER, 73MAGAZINE, 
PETERBOROUGH, N2W HAMPSHIRE. 


+ 125V + 125V 


+ I25V 


VIDEO INPUT 
FROM VIDICON §& 


Vi DICON 
$1G. LOAD 
RES. 


VIDEO AMPS. 
TARGET raz 
ADJ 

VERT HORIZ 


* Can be varied above or below SYNC SYNC 
this value slightly. This is a 


high frequency boost capacitor. Fig. 5, Video Section. 
Adjust for desired "crispness" 

Of picture. 

VERTICAL DEFLECTION: section. The grid returncon- 


For this section ofthe camera 
refer to Fig. 6 on the next 
page. Only 1Ltube required, a6DE7. 

A portion of the 60 cpsvolt- 
age from the secondary of the 
power transformer is coupled 
through a waveshaping network 
to the grid of the first sec- 
tion. The plate circuit of 
this stage is connected to an 
RC type discharge network on- 
sisting of Cg and the 220 ohm 
cathode resistor of the 6U8A 
syne inserter. This network 
serves two purposes: (1) At 
the junction of Cg and the220 
ohm resistor a pulse ispresent 
suitabtie for vertical sync. 
(2) ™:s linear charging rate 
of Cy’. .ifles the signal nor- 
mally present at the outputof 
this tube into a sawtooth wave- 
form. 

This sawtooth signal is ca- 
pacitively coupled through a 
gain control (height adjust) 
to the grid of the second 


nects to the arm of a 25K pot 
in the cathode (linearity aij). 
This allows the grid bias to 
be varied of a wide range in- 
order to further correct the 
waveform thus insuringmaxinum 
vertical linearity. The de- 
flection coils are connected 
between the cathode and avar- 
jable DC source. This allows 
the DC current flowingthrough 
the coils to be varied ai 8 
the purpose of vertically cn- 
tering the raster on the vid- 
icon target. 

As stated earlier, the 2200 
ohm resistor in thecathode of 
the first section also Serves 
as the vidicon cathode resistor. 
By sharing a common resistor 
the pulse present at this point 
drives the vidicon intocutoff 
during retrace. 

If you wish to check the ar- 

rent flowing through the vert 
coils you can insert a low 
value resistor...about 22 ohms. 


+280V 


VERT SYNC TO 
PIN 7 OF 6UBA 


12OVAC INPUT 
FROM PWR XFMR 


33K 05 


D,- any silicondiode. 
*-optional...value 
of about .15mf re- 
duces line surges. 
eeein Series with the coils. 
Then attach a scope acrossthis 
resistor and check for a good 


VERT BLANKING 
TO PIN 7 OF 
VIDICON 


linear sawtooth waveform. Re- 
member, you must check the 
current flowing through the 


coils (not the voltage across 
them) inorder to determine true 
linearity of your sweep. This 
is due to the fact that the 
coils are inductive and to 
overcome this the voltagesig- 
nal driving themmst be pre- 
distorted inorder that thesig- 
nal current be linear. This 
is even more predominant in 
the higher frequency horizontal 
coils. 


+ 125V 
+280V 


pune 


LIN. ADJ. 


en FREQ. ADy. 
RESONANT AT 15,750 CPS 
-HORIZ. DEFL. 


“May be varied slightly 
for desired focuscurrent. 


VERT. DEFL. ection. 
HORIZONTAL DEFLECTION: 


This, the final section to 
the eleemosynary camera is 
Shown below in fig. 7. Italso 
requires only one 6DE7. 

A cathode coupled multi- 
vibrator circuit is incorpor- 
ated with an LC ringing net- 
work in the grid circuit of 
the lst section for frequency 
stabilization. 

The signal present at the 
plate of pin 6 is modified by 
the discharge network consist- 
ing of a .001 capacitor in 
series with a 33K fixed re- 
sistor and a 50K pot. The pot 
serves as a linearity adjust- 
ment. 


+ 125V 


HORIZ. SYNC TO 
PIN 7 OF 6UBA 


HORIZ 
TO PIN 
VIDICON 


Fig. 7. Horiz. Defl. 
section. 


BLANKING 
2 OF 


The horizontal coils are con- 
nected between the cathode of 
the 2nd section and avariable 
DC source..-much like in the 
vertical deflection section. 

The variable coil from pin 
9 to ground not only servesas 
a width coil but also aids in 
producing a much nicer sync- 
blanking pulse than if an RC 
network had been used. 

The focus coil is isolated 
from the output by placing it 
in the plate circuit of this 
stagee Pin 1 is bypassedwith 
a 20mfd capacitor, therefore 
the current flowing through 
the focus coil is pure DC.The 
current dividing resistors, 
the 1K and the 1.2K in series 
and in shunt with the coilal- 
low the correct voltage to be 
applied to pin 1 yet limit the 
current through the coil to 
a desired value of about 30ma. 
NOTE: As some might first as- 
sume, the focusing of the vid- 


£ 
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CTW WN Y 


PZASING 


There's really no reason to 
pay out $.50 a piece forpeak- 
ing coils in your video pro- 
jects when they can be made 
for virtually nothingin about 
5 minutes. All that isneeded 
is some old 1 watt resistors 
(standard IRC diameter) which 
are any value greater than l0OK 
(these act as forms) alongwith 
some enamelled wire...j36. 

From the chart, pick the re- 
quired inductance and thenum- 
of turns needed. Startout by 
notching the ends of the re- 
sistor. This will prevent the 
wire from sliding off the mds 
while winding. Solder the end 
of the wire to one of the pig- 
tails and proceed to random 
Winding the required number 


10A 


Tie 4 
COILS 


of turns on the resistor tak- 
ing care not to wind to near 
the edges. Solder the remain- 
ing end on the other pigtail. 
You now have a video peaking 
coil. For greater durability 
coat it with a layer ofQdope. 


icon is not "fine adjusted" by 
varying the current through 
the focus coil. Instead, the 
'fine adjustment" is accomplished 
with the electrostatic control 
connected to pin 6 of thevid- 
icone 

Syne and blankingpulses for 
the vidicon and syne inserter 
are obtained from pin 9. 


continued on next page 
2K AK KK AK KOK 


.- WOKYQ 


All coils wound with #36wire. 


10 uh - 55 turns 

15 uh - 65 turns 

725 @ Wh 1 W a toes ol fas Bor 1» ag 4B 

36 uh - 100 turns 
73 uh - 145 turns 
93 uh - 160 turns 
120\.uh"=t27 >. turne 
180 uh = +200" turns 
250 uh - 250 turns 
470 uh - 340 turns 


AN ELEEMOSYNARY 
VIDICON CAMERA 
FOR SCROUNGERS 


PART II; Winding the focus andyoke coils. 


Operational checkout. 


By this time I imagine a good 
many of you areready to begin 
Winding the focus and yoke 
coils. AS promised last time, 
we don't have any revolutionary 
shortcuts guaranteed to take 
100% of the drudgery out of 
this phase of the camera con-=- 
Sstruction...however, we can 
promise one thing. Nothinghas 
been taken forgranted! NOSTEP 
is considered unimportant... 
we know only too well howdif- 
ficult a project can be made 
when seemingly unimportant 
items are purposely omitted from 
an article. Exasperating! 


How about it? Are you game?? 
OK, let's get started! 


Mel Shadbolt, W@KYQ 
Dakota City, Nebr. 


COLLECTING MATERIALS: 


Agreat 
deal of time and energy will 
be saved if you will follow 

the steps in the exact manner 


layed out in the next few 
pages. DON'T attempt to re- 
arrange the steps. Itwillm@mly 
cause undue difficulties to 
arise during some later stage 
of assembly, quite likely re- 
sulting in a finished product 
which is somewhat less than 
ideal...even by ATV standards. 


Begin by collecting ALL the 
necessary materials listed bte- 
low in Table 1. Don't even 
consider starting until every 
item has been obtained. 


TABLE I — Materials required for winding focus & yoke coils. 


1" filter capacitor is 


Good general 


or phenolic, 23 " square. 


Insulated hookup wire (abt 3°) 


MATERIALS | PURPOSE 
% 1b (less if available) #36 enameled wire | For vert. yoke 
1 1b #32 enameled wire For horiz.e yoke 
& focus coil 


1 Reynolds Aluminum foil tubing | For focus coil form 


1 x 4 inch cardboard tubing (Cover from 
ust right) 


Good all-purpose glue (Pliobond, Epox, etc) 


hilary coil dope (Liquidope,} For securing the 
'Q" Dope, ete yoke coils 


4 pieces of +" plywood, bakelite, plastic 


Plastic electrical tape | For securing coils 
_f in place and covering 


Small amount of household aluminum foil For the shields 


For yoke form 


To secure shields 
and end plates 


2 for focus coil 
end plates & 2 for 
making yoke jig. 


For coil leads 


| 


FOCUS COIL FIRST: Since the 
focus coil is theeasiestlet's 
begin with it. 

On the opposite pageyouwill 
find the complete procedure 
clearly illustrated in 9easy- 
to-follow steps. Steps 1 thru 
7 are self-explanatory but steps 
8 and 9 need some discussion. 


STEPS 8 & 9 — FOCUS COIL: 


By the time you have com- 
pleted step 8 you are about 
ready to start winding. Pro- 


ceed as follows: 


1. Knowing speed of drill, 
determine correct numberof 
minutes and seconds required 
to wind the 6500 turns. 1 
REMEMBER: The drillwill be 
loaded very lightly,so near 
maximum speed (as indicated 
on drill) will be accurate 
enough to retainthe+ 1000 
turn tolerence. 


2. Using gloves (toprevent 
burning hands) toguide wire 
back and forth, have some- 
one start the drill. 


3. NOTE: The coil is random 
wound. Merely guide the 
wire back and forth the 
length of the form at a 
fairly steady rate...watch- 
ing that the wire builds up 
smothly across thecomplete 
length of the coil. If it 
should start getting thicker 
at one point, correct by 
guiding the wire past this 
point a little faster for 
several layers. You will 
have some 5 minutes ormore 
so if you get a ruff start 
you will have plenty of time 
to correct for any highspots. 
No insulation is required 
between layers, so the ac- 
tual winding process will 
progress quite rapidly. 


4, At the end of the cal- 
culated time, stop the drill 
and temporarily secure the 
loose end of the wire. Clem 
both ends and measure for 


continuity...it should be 
somewhere near 430 ohms 
+ 50 ohms. 


6. Solder shortlengths of 
4nsulated hookup wire to 
each lead. (Make eachlead 
about 6": in length...long- 
er if needed.) Pass leads 
through the 3/16" hole in 
the rear end plate. 


7. Apply 2 layers ofplas- 
tic electrical tape over 
entire coil. 


Step 9 is concerned withthe 
electrostatic and electro 
magnetic shielding details. 
Continue as follows: 


1. Both the insidemd the 
front of the focus coilare 
covered with an electro- 
static shielding. This is 
made from ordinary house- 
hold aluminum foil. A 
piece 54" in length is re- 
quired to go around the in- 
side of the form...allow- 
ing for a slightoverlap. 
The width should be made 
slightly greater than the 
total length of the focus 
coil...say about 4-5" long. 
The excess can be trimmed 
off later. 


2, Form the foil so itwill 
slide easily into the foms 
form. Next apply glue to 
the inside of theform and 
4nsert the foil. Smooth 
down with a dowel orother 
smooth object. Cut off 
excess from each end with 
a sharp knife. 


3. Now take a piece of 
foil about 3" square and 
glue to the frontend plate. 
Trim edges and punch out 
the four 1/8" mounting 
holes. Next, cut out the 
1-3/4" vidicon hole...ee- 
leaving about 1/8" foilal 
the way around which can 


TARGET Hoe & 


FRONT END PLATE 
FOR FOCUS COIL 


Cut and drill as shown 


Reynolds household 
aluminum foiltubing 
used for focus coil 
form. 

Mark 33" from one 
end and cut off. 
Save 34" piece. 
REAR END PLATE Discard remainder. 


FOR FOCUS COIL 


STEP 1 STEP 2 STEP 3 
Yay" 
3M! | ie ie 
Ik- | Fotus Coit FoRM sr ‘ 
FRoM STEP 3 1%" i} ty 6 x," 
’ 
3" 


Build up ends with 
tape if necessary to 
make tight fit for 
the end plates. 


STEP 4 


Apply glue to 
both, form and 
end plates. Slip 
end plates onto 
form as shown. 


STEP 


Make two identieal wooden 
washers as shown. 


Prepare aa" x 6r thot 
as shown ahose, placing 
two nuts about 13/4" 


from each end. Then place 
the two washers fromstep 6 
On the bolt and tighten in 


place with 2 more nuts. 
STEP 7 


HouS&HoLD ALUMINKM 
oe To ivSiD& oF col, 
END PLATE. 

TRim 
THE Two PIECES 
OF Foil TOGETHER 
AT SEAM 


¢ FRONT 


NOTE: Foit ot alle 
QuiTe ol iat M4 
Ligut 'Rug 4 
FRowT &ND use SLi9 whe recy 4 
SolDER. 
STEP 9 


SEE TEXT FoR DETBILS 


+ k sore 


My 24 UNI ED. 
Se Age ‘any Be USED. 
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DoweL SECURE: 
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FROM 
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TemPorARin 
TAPE END O 
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Prepare for 
winding as Shown, 


STEP 8 


e ‘@ 
DRILL ELECTRIC 
CLAMPED To} DRILL a cPEED 


woRkK 
aie 


Bo 
S€curRe 7. 
WORK BENCA 


After winding has been completed 
glue shield to front and inside 

of coil form. NOTE: The closed 
loop of aluminum shielding in- 
side the focus coil will not effect 
the operation of the coil since 
4+ will have DC current passing 


through w lip rR Rates front shield 
to inside shield. 


COILs 


No. REQUIRED 


Focus 


Horize 


Zz 


Vertical 


® 
O 

De 
a) 
I+ 


No. 


eee 


5 #36 


TURNS 


APROX. | 
# 
a 


TABLE II—VIDICON FOCUS AND YOKE SOIL CHART 


be folded inside, over the 
other foil. Solder the two 
pieces together along this 
seam. 

NOTE: Surprising as it my 
geem, the aluminum foil 
solders quite easily if 
a Slight rubbing action 
4s used with the iron as 
you apply the solder. 


THIS FINISHES THE FOCUS COIL, 
UNLESS YOU WISH TO ADD A MU- 
METAL SHIELD. 


OPTIONAL: To avoid external 
magnetic fields from theearth, 
power transformer, filter choke, 
ete a mu-metal shield may be 
desired. 

Its necessity will be in- 
dicated by a distortedpicture, 
poor focus and/or difficulty 
4n retaining correct center- 
ing. If needed apply the nec- 
essary amount directly over the 
taped coil. 

Note: Mu-metal is extremely 
hard to locate in small quan- 
tities. ATV EXPERIMENTER has 
therefore purchased a large 
order and is now prepared to 
supply you with the exact size 
required to cover your coil. 
A single layer willprovide an 
8:1 reduction at 60cps. Your 
cost is $1.75 postpaid. A 
dual layer (highly recommaded ) 
will provide 4 times the 
attenuation of a single layer 
eeein Other words, a 32:1 re- 
duction at 60cps! Your costis 
$3.00.postpaid. It'svery easy 
to handle due to the dead soft- 
ness of the material. Send 
orders to: 
ATV EXPERIMENTER 
DAKOTA CITY, NEBR. 


THE YOKE IS NEXT: 
the illustrations 
opposite page are 


Al though the 
shownon the 
quite self- 


explanatory there are a few 
points which need clarifica- 
tion,so let's quickly run 


through the complete procedure. 


1. The yoke formoomes from 
the cardboard cover used 
over electrolytic capacitors 
to protect you from shock 
when the can is above grd- 
If you don't have one in 
your junk box you can pro b= 
ably locate one at the local 
TV distributor or nearby 
service shop. 


2. The electrostatic shield 
4s made as shown in step 2 
out of ordinary household 
aluminum foil. The slits 
prevent the high frequency 
horizontal scanning field 
from being partially short- 
circuited by the otherwise 
shorted turn of aluminum 
foil. 


3. If desired, the foiican 
be made slightly longer thm 
the 4" shown andthen trimmed 
to the exact size after it 
has been glued to the form. 
Use whichever procedure is 
the simplest for you. 


4. Solder a short flexible 
ground lead onto the rear 
end. This lead should be 
kept short...3 or 4inches. 
Tin the foil prior to attach- 
ing the wire. Thisis best 
accomplished by lightly 
rubbing the area to betimed 
with the tip of the hot iron 
as you are applying the 


DRAWINGS NOT To SCALE 


i 
eS RRS 
ch TuUBive 


p 
CARDBOARD |S ORM 


used poR 


Yoke form ,” 
made from 
lx 4"card- 
board filter 
capacitor cover. 


STEP 1 
HoAiZ. WINDOW VERT. WINDOW 
\ ELA a“ 7 fu 
smal Yy a 
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VERT. WivDOW 
THICKWESS: 


iy 


+ 
“er 
f 


Hortz. WiwDow 
THICKNESS. 


Windows made from copper, 
aluminum, etc. Used for 


Spacers when winding coils. 


Size and thickness de- 


termines how large the coil 


Me st0oTS prepRRE ALUMINUM 
Foi. sHieD As SHOWN. 


Household foil. 
STEP 2 


GLUE Foin To FoRM 


NOTE: Open 
ends to rear. 


STEP 3 


wiser 
FRom STEP §, 


a sq. PLATES 
FRom STEP 4. 


SotDER GAD. 
WiRE TO 


Foit NEAR 
RERR. 
FRONT 


be ” a 4 
ve Vas 
etal feel 


Prepare 2 
wooden forms 
for winding 
coils as shown. 


Put layer tape 
over entire shield. 


STEP 4 
HORI2- ing He! size. 
2% 
leit: 1%: 


Hand wind required 
number of turns on 


jig asprepared in 


Prepare step 6. Lift one 
Winding jig side off and apply 
as shown above. coil dope. See text 


for exact details on 
how to handle. 


Size 


of coils should be 


10-15% of the sizes 


will grow. _ shown. 

STEP 5 STEP 6 STEP 

A VERT, CoicS, 
GRD 
ww nat Oa fe Clad 
SiDE ViEw, . 

Once coil has started SHowing Pes iTIONiN4 Hoi 
to set form on 1" tube. DESH ERI 2 NCA SS cous” : 
Hold in place until At completion END VIEW SHowinG 
glue is firm. See of winding, position PoSiTionING OF VERTICAL 


text for exact deteils. 
Do this to both horiz 
and both vert coils. 


STEP 8 


horiz. coils on form 
first exactly opposite 
each other. See text 
for proper connections, 
to insure correct 
phasing. Add insulated 
hookup wire for leads. 
Tape in place. 


STEP 9 


ye WINDING DATA 


EE TEXT FoR DETAI 


CoiLs OVER HORIZ. COILS. 


Position vertical 
coils directly over 
horizontal coils 

but 90~ displaced. 
Connect as per text. 
Add leads and finish 
taping. 


STEP 10 


solder. Avoid excessive mobbing 
and heat...thefoil isquite 
thin. 


5. Put a single layer of 
tape over the entire shield 
ed form and set aside for 
the time being. 


6. Prepare the remaining 
two pieces of plywood as 
shown in step 4. These are 
used in conjuctionwith the 
window spacers shownin st@ 
5 to form the coil winding 
4ig shown in step 6. 


7. Once the jig has been 
assembled you are ready to 
start winding the coils. 
REMEMBER: Use the correct 
window spacer and wire gauge 
~. Otherwise the finished 
coil will not be the cor- 
rect size. 


8. Actual windingis done 
by hand. Dont let this alam 
you though...it will pro- 
gress quite rapidly. There 
are no time-consuming inter- 
mediate steps, such aslac- 
ing the four corners every 
few dozen turmms...a pro- 
cedure used in former yoke 
construction articles. The 
coil will build up nicely 
from start to finish. 


9. Holding the jig in one 
hand begin winding on the 
wire with the other. Keep 
accurate count. Once the 
winding is completed, secure 
the loose wire ends ten- 
porarily with a small piece 
of tape. While holding the 
jig horizontally, CAREFULLY 
loosen the top nut and re- 
move top plate. The coil 
will appear as shown in 
Stapu7s..Don't try to. re- 
move it from the plate yet 
»eeand don't be concerned 

if afew turns spring up. 
This will be corrected shortly. 


10. Apply a generous amount 
of coil dope, such as no} 


dope or Liquidope andallow 
4t to set for a fewminutes. 
With the end of a screw- 
driver, you can press down 
any loose wires asthe glue 
starts to get sticky. when 
semi-firm, carefully loosen 
with a knife blade andflop 
over. Once againapply coil 
dope and press down any 
loose wires. Wait a few 
minutes till the glue starts 
to set, then remove thewin- 
dow spacer. 


NOTE: The size should be 
within 10-15% of thevalues 
shown in step 7.-.-.if not, 
recheck size and thickness 
of window...-also the wire 
gauge! 


11. In about5-10 minutes 
you will be able to handle 
very easily and then you 
can pre-form it on the 1" 
yoke form. Hold rity iin 
place till dry. You will 
notice as the glue begins 
to set you cen furthershape 
the coil by squaring up 
the corners and centering 
the window. When all coils 
have been wound and are 
thoroughly dry they can be 
mounted on the form. 


12. Refer to step 9 when 
mounting the horizontal 
coils. Place themopposite 
each other (180°), 3/8" from 
the front end of the form. 
SECURE TEMPORARILY in place 
with a small piece of tape 
making certain to leave the 
four leads exposed. 


13. Next step is totiethe 
two coils together so they 
are aiding not bucking. 

Grasping the outside lead 
of one coil tug on it a 
little to determine if it 
4s unwinding in aclockwise 
or counter clockwise di- 
rection. Once determined 
do the same thing to the 
outside lead of the other 


-ecoil. If they are both gang 


the same direction, tie the 
two outside leads together. 
If they are going opposite 
directions tie the outside 
lead of one to the inside 
lead of the other. To the 
remaining two leads aid in- 
sulated hookup wire of the 
required length. Finish 

taping...one layer ofplastic 
electrical tape is suffi- 


cient. Pull it tight as 
you wrap it over the coil 
so it will keep the coils 


formed snuggly around the 
form. 


14. The outline ofthe hor- 
izontal coils will beclear- 
ly visible through the tape. 
The vertical coils are now 
placed directly over the 
horizontal coils. Place the 
the two coils opposite each 
other (exactly 180°) but 
go° displaced fromthe hor- 
{zontal coils. See theend 
view illustration shown in 
step 10. 


15. Repeat the same pro- 
cedure for connecting the 
coils togetheras explained 
for the horizontal coils. 


16. Add insulated hookup 
wire to the two remaining 
leads and finish taping. 
Once again, draw the tape 
tight to keep the vertical 
coils snuggly formed over 
the horizontal coils. 


THIS COMPLETESTHE YOKE!! 


You will find that it just 
fits nicely inside the focus 
coil...no additional mount- 
ing hardware is required.. 
»eoOnce the vidicon is in- 
serted and plugged intoits 
socket the yoke will re- 
main securely in place. 


One final point whichshould 
be made at this time con- 
cerns the wrapping of iron 
wire over the top of the 
entire yoke...thiswas a 
procedure describedin some 


previous camera constructim 
articles. It resulted in 
more sweep efficiency since 
the flux was coupled between 

the coils through the iron 
wire rather thanthrough the 
air. However, it was an 
unnecessary item since the 
vidicon sweeps very easily. 


OPERATIONAL CHECKOUT: On the 
following two pages you will 
find the complete schematicof 
the eleemosynary camera with 
all necessary waveforms, volt- 
ages and resistance readings. 
The values are typical and 
can vary over a reasonable 
range from those shown. 

This leaves us withaly one 
item of unfinished business.. 
eethe tuneup procedure. I had 
though we would get it inthis 
issue but once again, space is 
at a premium. Since itis a 
subject which should not be 
covered lightly we will carry 
it over to the next issue. 

Till then, best of luckwith 
the winding...don't forget, if 
it all looks like too much, we 
can still provide you withthe 
complete set for $19.90. Or, 


° eit 


if you would like to wind one 


but not the other we alsohave 
them available separately. The 
focus coil is complete and 
ready to go...vor $11.95 PP. 
The yoke includes the shielded 
form, all coils pre-formed, 
marked and coded plus easy-to- 
follow directions...only$9.95 
PP. (Requires about 30 minutes 
to assemble.) 
ORDERS SHOULD BE SENT TO: 
ATV EXPERIMENTER 
DAKOTA CITY, NEBR. 


Remember: Next month, complete 
tuneup instructions. 


HERKELREE 


COMING SOON BY POPULAR REQUEST 

Ed Baker, WZEDO, Independence, 

Mo. is working up a construc- 

tion article on an interlaced 

syne generator as per his ar- 

ticle in the April-May issue. 
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TABLE III TYPICAL VOLTAGE READINGS FOR ELEEMOSYNARY CAMERA. 
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*adjusted for pix,varies with different vidicons. 
¢varies with focus coil current. Adj focus current so focus V. 
will fall within this range. NOTE: 6326A has pin 4 & 6 tied 


ALL READING TO GROUND EXCEPT FILAMENTS together. 
READINGS TAKEN WITH 20,000 per volt meter. 


TABLE IV TYPICAL RESISTANCE READINGS FOR ELEEMOSYNARY CAMERA. 
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*Readings taken with electrolytics connected in circuit. These 
values will vary according to leakage...these are consider average. 
#Varies with target setting. 

@Taken with output terminated with 72 ohm resistor. 

*Varies with height setting. ° Varies slightly with diodes. 
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VIDICON 


AN ELEEMOSYNARY VIDICON 
CAMERA FOR SCROUNGERS 


PART III: Tuneup procedure Mel Shadbolt, WKYQ 
Dakota City, Nebr. 


Ifyou've ever studied any pictures before the evening is over 


courses on statisticsandprob- ...assumingofcourse that you 
ability youareawareof theoids don't have too many wiring 
of hitting the correct combina- errors or bum parts. 


tion of adjustmentson anylive 
cameraif approachedin a purely PRELIMINARY CHECKS: Assuming 
haphazardmanner! I shutter to you have already checked all 


ADJUSTMENT POSITION 


Horizontal linearity pot 
Vertical linearity pot 
‘Vertical centering pot 
Horizontal centering pot 
Bean pot 


TABLE I PRELIMINARY SETTING OF ALL CAMERA ADJUSTMENTS 


think of the number offellows resistances, voltagesand sync- 
whol know thathaveattemptedthis blanking waveforms as givenin 
procedure. Sometimesthey work Part II you areaboutready to 
for months without any degree start the tuneup procedure. 
of success! Begin by setting all adjustments 
If this appeals to youl can to the positionshownin TABLE 
wholeheartedly recommend that I above. 
you read no further. On the 
otherhemd,ifyourlikeme,I'msure WARNING: NEVER TURN UP THE BEAM 
you'll gladly set down and (less neg. voltage) UNTIL YOU 
spend 10 minutesor sostudying ARE CERTAIN YOU HAVE BOTH VERT 
over the step-bystepprocedure AND HORIZ SWEEP!!! IT COULD 
given on the next few pages. RESULT IN DAMAGE TOTHE VIDIOON. 
If you will, there isnoreason ALWAYS WARM CAMERAUP WITH THE 
why you can t be televising BEAM OFF. 


THE TUNEUP: 

1. Prepare a simple test card 
as shown below in fig. l. 
Don't use any complicated pat- 
terns to start with...thistest 
card was purposelydesigned to 
be as plain as possible. Even 
then, you'll be very lucky if 
you can recognize it when you 
first turn your camera on. 
There's plenty of timefor the 
more complicated testpatterns 
once an image has beenobtain- 
ed. 


2. Position the camera, light 
and test card as shown infig. 
2. Connect camera to monitor 


nn Sa 


Fig. 1 INITIAL SETUP CHART 

Used for first time only to 
obtain image when bothopti- 
cal and electrical focusare 
way off. Can also be used 
for non-critical quadrature 
alignment of deflection coils. 


and scope. NOTE: Camera must 
be terminated before it will 
work. Monitor should be set 
very near the correct vertical 
and horizontal scanning freq. 
prior to feeding the camera 
signal to it. This can best 
be done by checking it out on 
a local broadcast station. 


3. Apply power to both the mm- 
itor and the camera and allow 
3-5 minutes for warmup. 


4. Begin adjusting the horiz 
frequency Slug till the mon- 
itor locks horizontally. ax 
the oscillator seems erratic 
and your unable to lock it to 
the monitor try varying the 


TERMINATE 
Jot \ 


linearity pot dightly It's in 
the plate circuit of the osc 
and if too far one way or the 
other can cause the oscto be- 
come erratic...especially when 
the horiz freq adj is quite 
aways off frequency. This is 
a normal characteristic of 
this type sweep circuit..«..a 
variation of which is used in 
a great many CCTV cameras. 

Once correctly set it will be 


no problen. 
Cr REFLECTOR, 


Ni HZ Loo? THRM 
No TERMIVATION 


Fig. 2 BLOCK DIAGRAM show- 
ing arrangement of camera, 
lighting, slide andmonitor. 
NOTE: Scope is not terminated. 


No adjustment is neededon the ~ 
vertical sweep since itis de- 
rived directly from the 60cps 
power line. 


WARNING: If there is anydoubt 
at this point whether ornotyou 
have sweep refer back to Part 
I and II for details on in- 
serting resistors in series 
with the yoke leads and meas- 
uring with a scope for correct 
p-p waveforms. 


5. Uncap the lens and set be-~ 
+ween F4.5 and F8. 


6. Advance beam slowly until 
a "wiping" effect occurs across 
the screen. Don't besurprised 


at what you see on thescreen! 


7. Take you hand and wave it 
back and forth directly in 
front of the test card. You 
should see a poorly focused 

shadow ofyour handmove across 
the screen. (Itmay move side- 
Ways or even up and dOWNee. 
this is caused by misorienta- 
tion of the yoke...a problem 
not to be concerned about at 
this point.) Next wave your 
hend up and down and see if 
a shadow can be detectedmoving 
across the screen inthe other 
direction. If so, allis well 
es-your doing great! We now 
know you have vertical and 
horizontal sweep, a live vid- 
icon tube and six amplifiers 
which areactually amplifying. 
SEHR GUT!! Let's continue. 


8. Two things are of immedi- 
ate concern: 

(1) optical focus 

(2) electrical focus 
Let's tackle the electrical 
focus first. Since we don't 
know if the optical focus is 
anywWheres near correct we can 
not expect to see an image 
merely by adjusting the elec- 
trical focus throughitsrange. 
You will not see an image im- 
til both optical and electrical 
focus are nearly correct. 
Therefore we are forced to 
make the preliminary elkctrical 
focus adjustment using aSlight- 
ly different approach. As you 
are probably aware, most vidi- 
cons have a few small blemishes 
on the surface of the target. 
This is true even in better 
grades of vidicons. These 
blemishes appear as small white 
spots on the viewing screen. 
Therefore all that is necessary 
is to adjust the focus potthmu 
its range until these little 
spots appear sharply infocus. 
This will be close enough for 
the time being. 


9. Next adjust the optical 
focus till the cross is as 


sharp as possible. Nowgpo back 
and double check theelectrical 
focus. If you can see a well 
defined cross at this point 
your well over the hump....it 
shouldn't be long now before 
you are televising top notch 
pictures. 


NOTE: Don't be concerned that 
the picture seems to rock as 
you adjust the focus. This is 
a normal characteristic of all 
standard vidicons used in B-W 
TV. 


10. Now that you have obtained 
an image you should check to 
make certain the electrical 
focus isoperating in the cor- 
rect mode. It will focus at 
several different points..the 
correct one being the onethat 
occurs at the highest voltage 
point. 

ALTERNATE PRELIMINARY FOCUSING 
METHOD: Determine withtheaid 
of a ground glass the exact 
distance from the glass tothe 
back of the lens when focused 
on an object of the desired 
distance (3-5 feet inthiscase). 
Then set the lens thisdistmce 
from the front of the vidicon. 
This will get you closeenough 
that you should be able to 
recognize an image as you adj 
the focus control through its 
rangee Once you have found 
the correct position for this 
control then you cantouch up 
the optical focus forsharpest 
picture. 


11. At this point you canfur- 
ther adjust the lens iris and 
target voltage for the proper 


video level. See fig. 3. 
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Fig. 3 


12. If the picture istilted, 
rotate the yoke untilit appears 
straight on the monitor. 


13. If the picture is upside 
down and/or inside ourreverse 
the polarity of theyokeleads. 


14. Adjust thecentering con- 
trols (both vert and  horiz) 
until properly centered. See 
fig. 45 


MIS-CENTERED -~CENTERED 
4 MIS -CENTERE 
PROPERL 

CENTERED 


Fig. 4. 
15. Now transfer to astandard 
test pattern and adjust vert 
height and linearity the same 
as you would on a TV receiver. 


16. Next adjust horizontal 
width and linearity in the 
Same manner. 


NOTE: Width and height adjust- 


ments may not give enough rmge, 


If this is the case vary the 
value of the 1200 ohmresistor 
in series with the focus coil 
until you achieve the desired 
Size. This change will nat- 
urally require a slight cor- 
rection of the electrical focus. 


17. Adjust the Smear correc=- 
tion pot for minimum trailing 
blacks or whites following 
large contrasty objects. 


18. For optimum results go 
back now and recheck each ad- 
justment very carefully. 


This concludes the tuneup. See 
fig. 5 for a couple typical 
off-the-monitor pictures. 


VIDICON TUBES HAVE A NORMAL 
LIFE EXPECTANCY OF 10 to 20 
THOUSAND HOURS IF PROPERLY 


HANDLED. SOME HELPFUL "DON 'Ts" 
ARE LISTED BELOW. 


VIDICON USERS, DON "T 


1. Operate or shiptube in 
vertical position with face- 
plate downe 


2. Underscan target. 


3. Increase target voltage 
any higher than required 
for good picture. (Too high 
setting is characterized 
by poor background shading.) 


4. Change scanning size & 
centering controls (orro- 
tate tube) once thescamed 
area of the targethas been 


properly positined. (Old 
raster will show.) 
5. Turn up beam without 


normal scanning. 


6. Allow an image from my 
extremely bright sources 


(such as arc lamps orsun) 
to ever be focused on the 
target. 


rig. 5 Quality to beexpected 
from Eleemosynary vidicon camera. 


QUICK ¢ EASY ATV XMTR!!! 


An ideal beginner’ transmitter. 
Feed output of your camera di- 
rectly to this rig, connect ant 


Ralph E. Taggart, WA2EMC 
Box 287 


and presto...your on the air. 


TERMINATION 
RESISTOR. + s 


6. 3VAC- 


Our first venture in Ham TV 
was the camera/transmitter wit 
designed by W2vcG. This rig 
got us building ATV gear, but 
the video amp left a lotto be 
desired, so the next project 
was a camera along the lineof 
WOKYQ's rig in HAM TV. Once 
the unit was completed, we 
looked for a quick way to get 
on the air without building a 
complex video modulator. The 
pasic simplicity of We2vcc's 
modulation scheme was an attrac 
tion which led to the present 
circuit. 

A single 6J6 is used as a 
self-excited oscillator which 
4s modulated by a 12BH7A. The 
oscillator is straightforward 
and should cause no difficuliy. 
Li is #18 wire, 4.5 incheslog 
spaced 3/8". 

L2 is a loop of #18 (insu- 
lated) used to couple thetank 


West Milford, Nd. 


Nin Git, ets 
yer 


6cYy Fil. 4 
3/ \4 B+ 250 volts 


; 6. 3VAC 


circuit to a 300 ohm trans- 
mission line. 

The RFC chokes are #22 en- 
eameled wire, 12 turns on any 
1/2 watt high value resistor. 
The correct tap point for the 
plate voltage can be found by 
temporarily connecting the 
chokes to the tankcircuit and 
running the point of a lead 
pencil along the lineswmmtil a 
point is found that has the 
least effect on transmitter 
output. The chokes should be 
soldered at this point. 

This little rigwon't break any 
TV DX records, but ithas per- 
formednicely over several mles 
of hilly North Jersey terrain. 


It requires only a handful of 


parts and should serve as a 
nice initial low powered rig 
with no sacrifice in picture 
quality. 


b-Smme 


OFF-THE-AIR 


WANT AN NTSC SYNC PULSE?? WHY NOT 
EXTRACT IT FROM YOUR LOCAL TV STATION?? 


Sync signalsarenecessary for 
proper operationog TVcameras, 
flying spot scanners, etc. 
Some cameras using the non- 
interlaced principle of scanning 
have a built-in hori zontal 
pulse generator, while the 
vertical syne is established 
by clipping the 60 cps sine 
wave. 

Most of the better cameras 
are interlaced and use external 
pulse generators. These gen- 
erators are expensive, even as 
"do-it-yourself" projects. 

Thetwo circuits given inthis 
articlemakeuseof the composite 
video signalfrom your nearest 
TV station. These circuits, 
connected to the video detector 
of a TV receiver, will provide 
the horizontal and vertical 
syne pulses foryourequipment, 
acting as themain pulsesource 
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Karl Grolla. 
106 Male Ave. 
Syracuse, N.Y. 


or as a standby unit foremer- 
gencies. 

Circuit "A" employs a 2N396 
(Ql) as sync separator with a 
dual time constant in the emitter 
circuit. Q2 acts as an ampli- 


fier-inverter, and Q3 is an 
emitter-follower for the hor- 
{zontal sync pulses. The 


vertical amplifier-inverter and 
low impedance output stages 
are composed of Q4 and Q5, re- 
spectively. 

Circuit "B" is basically the 
same as "A", Where flat-topped 
Syne pulses and good rise and 
fall times are required, the 
Schmidt trigger, inserted be- 
tween the amplifier—inver ter 
and the emitter follower, is 
adequate. (In circuit "B" this 
is Q3 and Q4 for horizontal 


and Q7 and Q8 for vertical. ) 
Compare waveforms of "a" ong "B 


Circuit "a" 
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CONVERTING THE ATK/ATJ ICONOSCOPE TO A VIDICON CAMERA 


Burnt out your ike or tired 
of running up your light bill 
trying to get sufficient light 
to properly operate your ATK 
camera? If so why not modify 
it for vidicon operation? 


PROCEDURE: The deflectioncdal 
presently used for theike can 
still be used for the vidicon. 


Pete Donneau, W1LYIX 
Manville, Rhode Island. 
via K7VQI, Tuscon, Ariz. 


enamelled wire. See 
details in the Jume issue of 
Radio-Electronics. Resistance 
should be about 385 ohms when 
completed. I made a form the 
size of the deflectioncoil ad 
wound the wire on it. Make 
the form so you can slide the 
existing deflection coilin it 
after you have completed the 


winding 


The focus coil is wound over winding. You will haveto re- 
ite Use about 1+ lb ofno. 30 #£=move clamps and unsolder the 
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shield from the front of the 
camera so as to lengthen the 
deflection cable because you 
will have to turn the coil to 
mount it on top and the leads 
will have to come from the rear 
of the vidicon. 

Remove the high voltageused 
for the ike and not required 
for the vidicon. 

Replace the 6X5 HV rectifier 
with a 6F6 focus control tube. 
Rewire as shown in thediagram. 

You can remove all the fol- 
lowing components, C1lll, 108, 
and 109, R109, 125, K7;, 112 
Ho dike AD « 

Change R111 to 50K eW..this 
is R3 on the diagram. Change 
R108 to 500K 2W...this is R10 
on the diagram. 


Remove R106 para control and 
use this hole to mount the new 
focus control, Remove hie 
to make room for signal elec- 
trode control, 100K ew. 


LENS CHANGES: I used an old 
wide angle lens removed from 
an old 16mm movie camera. The 
present lens is far too large 
for the vidicon. You may be 
able to obtain a cheapuncoated 
16mm lens for a few dollarsat 
your local camera shop. 

I made a flange the size of 
the flange on the big lens... 
with a hole in the middle for 
the 16mm lens and mounting 
screwSe 

Mount the vidicon soit will 
line up with the lens. 


ADJUSTMENT: Setup procedure 
is the same as any othervidi- 
con camerae If you are not 
familiar with this procedure 
it's suggested you read the 
material given in Parker'sar 
ticle in the June '62 Radio- 
Electronics magazine. 


HMRC HEH 


NEXT DEADLINE: July lst!!! 


HKEHHKE 


28 


FIVEMINUTE VIDICON MODIFICATION 


Jim Kennedy, K6MIO 
2816 E. Norwich 
Fresno 26, Calif. 


Manypeople who haveprocured 
vidicons from broadcast tele- 
vision stations will findthat 
they have obtained 6326's. 
This RCA vidicon is commonly 
used for film pickup of both 
black and white andcolor. Be- 
cause of the fact that it is 
commonly usedin 3V color film 
cameras, the focus anode has 
been split into two sections 
and is broughtout on two pins 
at the baserather thanon one. 
These are pins 3 and 6. This 
is done because of a special 
type of extremely fine electronic 
focusing called dynamic focusing 
whichis usedincolor applica- 
tions toinsure perfectmatching 
of the three vidicon tubes 
employed in a color camera. 
In amateur applications it is 
desirable to employ conventional 
electronic focusingwhen using 
this tube. In order todo this 
pin 3 and pin 6 shouldbe tied 
together. It willbe noted that 
in the more conventional one . 
inch vidicons (6198, 7038, 7735, 
etc.) thefocus amode is brought 
out to pin 6. Bymerely supply- 
ing your vidicon socket with 
a jumper between pin6 and pin 
3, the 6326 may be used. Despite 
the fact that tubespecson the 
more conventional tubes generally 
indicatean internalconnection 
for pin 3, it has been found 
that in all tubes observed here, 
no such connection exists, 
though the pin may have been 
utilized in thegetter circuit 
when it was originally man- 
ufactured. This being the case 
the added jumper should in no 
way interferewith the operation 
of tubes other than the 6326, 
and it is known that at least 
one manufacturer of broadcast 
type cameras incorporatesthis 
jumper into its camerasystems 
as a matter of policy. 


The ID-66/AXR-1” is a well 
constructed videomonitor that 
was designed to accompany the 
better know ATK/BC-1211 Ike 


camera. Packed into tso x 
9"x18" case are a two stage 
video amplifier, syne amplifier 
avid. separator, vertical “and 
horizontal. deflection circuits, 


a high voltage supply, C.R.T. 
and dynamotor. Since its sche- 
matic does not appear to be 


readily obtainable, it is re- 
peated here in full. 


CIRCUIT DESCRIPTION: The video 
amplifier uses a6SN7 with samt 
peaking. (See figure 1.) The 
common cathoderesistor isvery 
heavily bypassed, butoscilla- 
tions are possible if C 602a 
goes flat. A 200 ohm contrast 
control is included. Sinceits 
value is too high to properly 
terminate a 75 ohm line, the 
$0249 input socket should be 
bridged with 120 ohms. Alter- 
nately, increasing the value 
of the pot would. permit the 
"looping through" of the video 
signal. Since the. C.R.T. is 
not internally blanked, the 
video signal must be properly 
blanked, orretrace lines will 
be visible. 


SURPLUS 
VIDEO 
MONITOR 


Bruce Robinson VE90OX 
297 Yonge au. 
Kingston, Ontwe 
Canada. 


As shown in figure 1, the 
syne amplifier, separator, ver- 
tical oscillator and output 
stages are conventional and 
include height and vertical 
linearity controls. The syne 
amplifier's grid resistor is 
perhaps too small to permit 
"looping through" of the sync 
pulses, but it can easily be 
changed. Resistive damping is 
used on the primaryof the ver- 
tical output transformer. 


The horizontal deflection 
circuit incorporates some un-= 


orthodox designs. Une Cilia 
bias is taken from a resistor 
string that also feeds the 
horizontal oscillator, and the 


accelerator grid voltage is 
also the screen voltage of the 
horizontal output tube, an&07. 
There is no damper tube. Since 
the plate impedance ofthe 807 
is too high to provide adeqiate 
damping alone, a tuned retrace” 
is used. This is provided by 
the adjustable resistor and 
0.03 mfd, condenserin series, 
across the horizontal coils. 


The time constant of this 
network is adjusted to match 
that of the yoke. This tech- 


nique, used extensively before 
the war, has since been re- 
placed by much more efficient 
circuits using damper tubes. 


Centering is provided by 
passing a DC current of ad- 
justablemagnitude andpolarity 
through the deflection yoke. 

The only serious objection 
to this monitor isthe cathode 
ray tube itself...a 7CP1l which 
has a green phosphor. It will 
take up to 7700 volts,remires 
55 degree deflection, and is 
electrostatically focused. The 
bulb is exactly 7" in diame- 
ter; the neck is 1.37" diame- 
ter; the socket is an octal, 
and the tube is 13.4" long 
overall. Apotential substitute 
for the 7CP1 is a 7DP4. It is 
a 50 degree deflection tube, 
similar to the 7CPlexcept that 
it is about #" longer and re- 
quires a duodecal 7 pin base. 
Unfortunately, its neck diame- 
ter isl1.44" + 0.06", whereas 
the 7CP1 is 1.37" + 0.06". 

This might presenta problem 
as the hole diameter of the 


deflection yokeis approximate- 
ly 1.44" also. A bit of phe- 
nolic filing should cure the 
matter. In case you’re in- 
terested, the base connections 
of the 7DP4 are: Pin lheater; 
Pines Controt .erid;).Pin 16 
focusing anode; Pin 7 internal 
connection; Pin lOaccelerator 
grid; Pin ll cathode; Pin 12 
heater. 

If all this bothers you may- 
be you can locate a surplus 
7CP4..-adirect replacement for 
the 7CP1l...except it has a 
white phosphor. 


CONVERSION: With 6SN7GTA's 
substituted for the two 12SN7GT's, 
and all filaments wired in 
parallel, 6.3 voltsat 2.7 amps 
is required. The 43 and 63 
ohm resistors are removed. 400 
volts at about 100 ma. willbe 
needed for the high voltage, 
although care should be taken 
to reform theplates on the 
electrolytic condensers before 
400 volts is applied.Probably 
the easiest way to supply the 
centering voltage is from a 
filament transformer, via a 
full wave selenium or other 
rectifier. 


The AXR monitor is built to a 
very high mechanical standard 
as shown by-the pictures. The 
transformers are all of the 
sealed variety, and the de- 
flection circuit design appears 
to be very conservatively rated. 
The unit is quite compact when 
compared to a regular TV set. 

A very convenient featureof 
this monitor is the separate 
input syne jack. This makes 
it possible to feed video and 
syne to the monitor separately 
for the purpose of mnitoring 
non-composite video signals. 
Anyone know of a supply 7IP4's 
or 7CP4's...cheap?? 
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-l video monitor. 


Fig. 1 Complete schematic of the ID-66/AXR 


A MONOSCOPE CAMERA 
A video test generator specifically designed 
for thin pocketbooks...simple yet effective. 


Have you eversat at thework- 
bench for hours on endrunning 
final checks on a newly con- 
structed piece of ATVgear and 
found yourself in dire needof 
a fixed video test signal? 
Probably so, and if your like 
the rest of us quite likely 
you got out the vidiconcamera 
or flying spot scannerand used 
it to generate the pattern. 
Without doubt, this worksvery 
well but oh what away towhittle 
theslifes out of that highly 
cherished pickup tube (or CRI 
in the case of the FSS). 

How much more practical this 
jobcould have been accomplished 
with the aid of a monoscope 
camera. 
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Even though this type 
has always created 
among ATV'ers forpurposes 
generatingfixedtest patterns, 
its costuntil recently has been 
prohibitive. 


CONSTRUCTION: Fig. 1 shows a 
complete schematic of asimple, 
yet effectivemonoscopecamera. 
All resistors are $ watt and 
cepacitors are in MFD unless 
otherwise stated. Component 
values not shown on the sche- 
matic are given in the parts 
list at the end of thearticle. 

Layout is not critical if 
several thingsare keptinmind. 
(1) Mount the monoscope such that 
the lead from the signal cap 
down to the grid of the first 


video amp is no longer than 
6 inches. Use low capacity 
shielded cable for this job. 
(2) Keep all transformers and 
chokes as far from the 1698 
as possible to prevent undue 
beam distortions. If possible 
use a mu-metal shielding over 
the tube..<thisiwill further 
protect against straymagnetic 
fields including the earth's 
field. (3) Useanelectrostatic 
shield over the signal plate 
portion of the tubeto prevent 
stray RFpickups such as those 
caused by nearby AM broadcast 
stations. 

The entire unit can easily 
be constructed on an 11x 17 
inch chassis. A photo showing 
the parts layoutinour original 
unit is shownon thefrontcover. 
This arrangement proved to be 
quite adequate except that we 
would recommend anyone duplicat- 
ing it to place the low volt- 
age power transformer more to 
the left rear, since in the 
location shown its magnetic 
field effects the monoscope 
beam with the mu-metal shield 
removed. 


OPERATION: The minute current 
variations developedacross the 
signal load resistor (470K 
grid resistor in first amp) 
are sufficiently amplified by 
a four stage video amplifier; 
the first three stagesofwhich 
incorporate negative feedback 
to offset the capacity losses 
from the signal plateand sig- 
mal lead to ground. The amp- 


lified signal is coupled to 
the 75 ohm line through the 
cathode follower, V3a- Sync- 


blanking pulses aremixed with 
the video inthe cathode cir- 
cuit of V2b. 

Note that the cathode of the 
1698 is operated about 800 V 
above ground. Therefore the 
filament must also beoperated 
above ground from a_ separate 
winding. 
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Vertical sweep is obtained 
through a discharge stage, V4a 


locked to the AC line through 
a waveshapingand clippingnet- 
work. 

Horizontal sweepis obtained 
from a blocking oscillator, 
VAb. 

The combination syne-blanking 
pulse developed acrossthe re- 
sistor in the discharge net- 
work of each deflection amp 
is mixed, clipped andinserted 
in the fourth video ampby the 
syne-blanking inserter, V35b. 

Focusing, beam current. ad- 
justment and centering controls 
are all conventional similar 
to those used in most = scope 
circuits. The two power sup- 
plies are also quite straight- 
forward and should require no 
explanation...just one thing, 
it will be noticed that wehave 
+300 and a -175 instead of a 
single +475. Thereasonbeing, 
300 volts was desiredfor the 
video amps and syne inserter 
but the additionalvoltage was 
advantageous forimproved sweep 
linearity. Voltage dropping 
resistors could have beenused 
put we liked the fact that this 
allowed us to usereadily avail- 
able lower voltage capacitors 
both in the power supply and 
also in the coupling and dis- 
charge networks. The method 
you choose willdepend on your 
Own personal preference. 


TUNE UP: Assuming no wiring 
errors ordefective components, 
checkout procedure isrelatively 
simple compared toaflying spot 
or vidicon. Being an electro- 
static type tube it's merelya 
matter of correctly setting the 
adjustment pots. Proceedinthe 
following manner: 


(1) Set all knobs except the 
beam (which should be set for 
maximum bias) to mid-range. 
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(2) Check to make sure monitor 
is properly adjusted onalocal 
station prior to feedingvideo 
to it. (Be sure it's properly 
terminated. ) 

(3) Now apply power and allow 
about 2minutes for stablLlizatim. 
The monitor should nowbe locked 
vertically since the vertical 
sweep is derived from the 60 
CPS line. The horizontal osc 
is free running andunless you 
were lucky will probably not 
be on frequency. Iie Chey alis 
the case, adjust thefrequency 
pot in the camera till the 
monitor is properly locked. 


(4) Your now readyto seeifyou 
can get a pattern. Start ad- 
vancing the beam control (lower- 
ing the grid bias). An image 
should immediately become 
visible. If so, continue bring- 
ing up the beam until anormal 
contrast picturesis obtained, 
Now the centering, focus and 

size controls can be adjusted 
for best picture. 


(5) The only thingremainingis 
to check the feedback in the 
video amplifiers. If you have 
either trailing whitesor blacks 
following any of the areas on 


LECHER LINES 


Tom Bard, WA2MZL 


If yourin need of a lecher 
line why not construct one on 
a "give-away" yardstick backed 
up with a piece of plywood? The 
markings on the yardstick elin- 
inate the necessity of any 
other measuring device. Simply 
record the points between two 
successive nodes and subtract 
the smaller from the larger. 
The frequency can then be de- 
termined by thefollowing chart: 


For other 


the pattern, feedback capacitor 
Cr is incorrectly set. Adjust 
it for minimum smear as Oob= 
served on the monitor. 


That's it...younowhave afixed 
video pattern generator. See 
fig. 2 for an off-the-monitor 
picture of the 1698 pattern. 


Parts List 


D,-D4, Dg-Silicon diodes, 200 ma 
400 PIV 

D;-HV diode, 1500v 

T,-Power transformer, 300 v at 
90 ma plus 2 fil windings 

To-Scope transformer, 800 v at Ima 

T3-Horizontal blocking transformer 
Thordarson TV-24190 


420mce-14.06 
425mce-13.89 
430mce-13.73 
435mc-13.57 
4A4Omc-13 242 
4A45mc-135.27 
450mc-13.12 


inches 
inches 
inches 
inches 
inches 
inches 
inches 


frequenciesuse the 
following formula: 


F= 5905 
Ni-No 


where F is frequency in mc and 
Ni-No is inches between any 
two nodes. 


STERBA ANTENNA 


Here's a new way tobuild a 
Sterba Curtain Antenna for 
420 me using 300 ohmair spaced 
TV Transmission line. (The 
kind that has the insulators 
already built in at every 6 
inches. 

Cut both wires half way  be- 
tween the insulators soas to 
have (for instance) ten in- 
sulators for ten active ele- 


ments. Place one insulator 

pointing away from JOU Ne GD 
42 MC77 

pur 1 gronecas > 


Vo 


460 NW 108 Terrace 
Miami, Florida 


two 3% inch wires going up and 
and two 3 inch wires going 

down. Bend the nearest"going 
up" wire horizontally to your 
left. Bend the far "goingup" 
wire to you right...also hor- 
j{zontally. Do that to ten 
pieces then assemble asin the 
drawing below. Elements in 
the horizontal plane addwhile 
those in the vertical cancel. 
It can be extended to many mare 


4f desired. 
yar ; 


Re 
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OPTICAL 


MULTIBURS T 


A new system for evaluating cameras.....by WOKYQ 


Sometime back I drew up an 
optical multiburst chart like 
the one shown below. It-is 
without doubt the most efficient 
and practical way ofdetermin- 
ing once and for all the REAL 
TRUE response of your vidicon 
camera. This is because it 
isn't like your electronic type 
sweep generators or multibust 
generators inwhich only the 


amps themselves can be checked. 
this 


On the contrary, chart 


does all that PLUS it checks 
out the pickup tube and lens 
system also! 

I dreamed up this ideaabout 
a year ago when I was getting 
ready to run final checks on 
one of my recently constructed 
cameras. It workedexcellent! 
However, like many goodideas, 
it got thrown into an empty 
corner and forgotten. For- 
gotten until recently that is, 
when it was noted that a well 
known manufacturer cameupwith 
the same idea reportingit was 
far superior to test patterns 
Since all subjective evalua- 
tion is eliminated. 

We are now prepared to make 
photographic copies of our 
chart for anyone who wouldlike 
one. The cost is: $1.00 for 
an 8 x 10 or $2.00 forll xl4. 
This includes postage. Send 
to WAKYQ, Box 453, DakotaCity, 
Nebraska. 


R. V. Frederick K4UGC 


NEGATIVE FEEDIBACK 
AMPLIFIERS 


Thanks goes to the British Amateur Television Clubfor 
their permission to reprint this excellent article on 
negative feedback which originally appeared in #41 of 


their own publication, 


Amplifiers using negative 
feedback can achieve low dis- 
tortion, good frequency response 
and gainstability wmobtainable 
in anyother way. It is there- 
fore a little surprising that 
so many BATC members seem _ to 
be nervous ofnegative feedback, 
NFB for short. Let's creep up 
on it quietly,then. The basic 
idea of negative feedback is 
that if an amplifier stage 
distorts in the sense, say, 
of having too much gain atone 
particular frequency, more of 
that frequency appears at the 
output, more of itis fed back 
tothe input, butin thenegative 
sense, where it reduces the 
input signal at thatfrequency 
and tendsto correctthe error; 
in other words, it tends. to 
flatten out unevenness in the 
frequency response. 

The gain of an amplifier is 
of course reduced by feedback, 


sy 


“Vidioon head amplifier. Lead ‘A’ to be ~3 short as possible. 


Fig. 


CQ-TV. 


but this is not necessarily a 
disadvantage (mere gain is 
easy to come by...itis securing 
the necessary bandwidth, linear- 
ity and low noise that is 
troublesome). If an amplifier 
has gain A, reduced by app- 
lication of NFB to A', A and 
A' are related by the formula 


te A 
_— 1 + pA 

where a fraction l1/p of the 
output is fed back to the in- 
put. The output impedance of 
the amplifier is at the same 
time changed from Z without 
feedback to 


) FEDS De we 
1 + pA 


with feedback. This much can 


be found in most of the text- 
books (where I found it!) 
If the gain Aof the amplifier 


,@ Atwrt = FA wPtinum PRAuine 


z 


Feedback loop is shown in thies amplifier as beingfrom cathode 
of forth stage back to the cathode of the second stage. 


a1 


without feedback islarge, then 
A't=1/p approximately...so the 
gain of such an amplifier may 
be determinedmerely by inspec- 
tion of the component values 
in the feedback chain, and is 
independent of thestage gain. 

Applyingthis to John Tanner's 


vidicon head amplifier (re- 
produced in fig. 1 as it ap- 
peared on the back cover of 
OG-T7. 250); the. 2nd, 3rd. and 


4th 277's have together a gain 
of 100, since the feedback, 
obtained from the cathode of 
Pee lage, 274, 1.8 potted, .down 
in the ratio 


100 4 
TOO + 10,000 


Hence the gain = 1/p 


few practical 


Too SPPIOX 


P= 


AO Oe 


Now fora 
considerations. To extend 
response, a capacitor of the 
order of 1 mfdmay be included 
in the feedback chain. A typ- 
4eal circuit is shown in Fig. 
2 inwhich feedback is applied 


Out 


Fige 2 


from an output cathode follower 
to the cathode of an earlier 
stage; in this case, the gain 
1/p will be 


(Ry + Ro) 
Ro 
low 


at mid-freauencies; at 


LF. - 


frequencies, the impedance of 
C, will be large, there will 
be less feedback, and the gain 
of the amplifier will be main- 
tained down to lower frequen- 
cies. Some control over L.F. 
response is therefore available 
by choice of thecorrectvalues 
of Cyz and Ro.Cji cancmvenient- 
ly be a cathode-decoupling type 
electrolytic, since theworking 
voltage is generally Low, and 
a little leakagedoesn' tmatter 
very much...but make sure it! 
the right way round! 

Hef. response can also de 
controlled by judicious useof 
NFB; a small capacitor of the 
order of a few mmfd across Ro 
will apply more feedback at 
high than at mid-frequencies, 
tending to cause thefrequency 
response to fall at high fre- 
quencies. If as more usually 
happens, a lift at H.F.is .re- 
quired, the feedback may be 
shorted to earth at’H.F. by a 
small capacitor, best done by 
splitting Ro in two, and put- 


tine a-snall OC" to: ‘exrth” trom 
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the, wid-polnt,. as “in ~Figes’ 3. 
Splitting Ro so that Cois 1/3 
of the way along mey give better 
results. 

For those members without a 
sweep generator (!), the best 
Way to set up a frequency Tre- 
sponse is to look at theedges 
Oofea Diese.” Pass ise vier async 
through the amplifier ad look 
at the output on adecent scope; 
trim the amplifier for best 
rise and fall times and sharp 
corners to the line pulses, 
consistent with lack of over- 
shoot and ringing. Butbe sure 
to look at the pulsesfirst of 
all with the scope alone, and 
make sure you are not over- 
peaking the amplifier to cor- 
rect for poor response in the 
scope. 

A few words of warning now: 
NFB amplifiers have abad neme 
for their tendency tooscillate 
outside the pass band. This 
is deserved, alas, but can be 
prevented. NFB emplifierswill 


te Wf ares) 


oscillate (and how!) if the 
phase shift that accompanies 
Talling Hef. orb... response 
approaches 180° for any fre- 
quency for which the gain of 
the amplifier as a whole ex- 
ceeds one, for then the feed- 
back becomes positive. 

Practically, this-can be 
avoided by not attempting to 
apply feedback over more than 
three stages at a time (the 
"ring of three"schemeconsists 
of two gain stages and acath- 
ode follower), and limiting it 
to. about 30db, of feedback at 
maximum. If this doesnot pro- 
vide enough gain, cascade two 
or more of thesediscreteams. 
Bear TIN MINdwetOo,. tia teal. ban Jac 
just not possible to get, say, 
20Odb improvement in H.F. re- 
sponse from an amplifier that 
has a gain of only 18dbwith- 
out feedback. However, higher 
values of anode loadcan safe- 
ly be used when feedback is 
applied, so the gain of the 
amplifier withoutfeedback (the 
"Internal Pain”) can. jibe” in- 
creased, and more feedback ap- 
plied, so that the gainof the 
amplifier with NFBremains the 
same. 

Finally, a word on fault 
finding in feedback amplifiers. 
This is very simple when you 
know the trick: . put a signal 
into the amplifier and follow 
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it throughand round 
through thefeedback 
loop back tothe in- 
put. At somepoint, 
the distortion in 
the signal due to 
the fault will bere- 
versed, since the 
feedback will beap- 
plied "“albeout 9 =ao 
correct it. For ex- 
ample, a coupling ca- 
pacitor which has 
gone down in value 
will cause excessive 
Le F. tiit ones ae 
frequency (50 or 60 
cps) square wave 
passed through the 
unit. After the capacitor the 
Signal will havepositivetilt; 
before it, full feedback will 
be applied and they tilts wi. 
be negative. Thisenables the 
faulty component to be iden- 
tified quickly. Similar, ie 
valve” in the amplifier oper- 
ated under wrong conditions so 
as to clip a sine wave will 
have peaks clipped atits anode, 
but greatly stretched at ive 
Fo ga 4 


“British term for tube. 
JEIE IE TEE IESE 
420 MC ATV ANTENNA NO PROBLEM 


The passband of an antenna 
is largely determined by the 
ratio of element diameter to 
element length. The lower the 
the ratio, the broader the 
antenna. 

Due to the extremely short 
element length (just slightly 
over 1 foot) whenoperating in 
the 420 me band and dueto the 
fact that the elementmaterial 
will have at least #-4 inch 
diameter, rarely will: onefind 
an antenna that does not have 
a very minimum bandpass of at 
least 4-10 mc. This makesal- 
most any 420 mc antenna sat- 
isfactory for ATVwithout mod- 
ification. 


AURAL SUBCARRIER 
—THEORY AND PRACTICE — 


Here's one of several 
systems for transmitting 
the audio portion of your sig. 


One of the problems’ the 
Atv'er eventually runsinto is 
the complicationof aural com- 
munication. While a standard 
practice is to use existing 
ham gear for the transmission 
of the aural portion of the 
QSO, this has, undersome con- 
ditions, serious drawbacks. 

Consider for instance the 
differenceinpropagation work, 
4t might be found thatthe 420 
me signal was coming through 
in great shape on trops but 
that the 50 mc auralsignalwas 
nowhere to be found. 

Aside from this typeof dif- 
ficulty, separate carrier op- 
eration offers many practical 
inconveniences. It does re- 
quire two separate transmitters 
and it requires that anyoneyou 
wish to work be set up to Op- 
erate on the same band that 
you wish to send the audio on. 
This in itself can representa 
formidible problem in DX and 
even local work. 


SOLUTION: The simplesolution 
to this problemis to transmit 
the aural portion of the QSO 
on an FM carrier 4.5 me above 
the visual carrier inthe same 
manner as commercial TV and 
use the TV set to recover the 
aural portion of the QSO as 
well as the visual portion. 
In order to do this we have 
several choices. A separate 
FM transmitter could be built 
and also a diplexer or a sep- 
arate antenna for the aural 
carrier. This system is used 
in commercial TV and is quite 
effective. Itis also, however, 
quite expensive, and difficult 
to OSY. There are severalLother 
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systems and variations, but 
probably the best compromise 
4s the aural sub-carrier. 

If an oscillator is con- 
structed which operateson 4.5 
me, and the output from this 
oscillator is delivered to 
the video input of the visual 


xmtr modulator then the xmitr 
will produce sidebands both 
4.5 mc above and below the 

visual carrier. If we dis- 


regard the sideband belowthe 
carrier and consider only the 
carrier and the upper 4.5 me 
sideband we find that we have 
something that looks for all 
the world like two separate 
carriers 4.5 mc apart. At 
the receiving end there is no 
way to tell whether the two 
carriers we hear wereproduced 
by two separate transmitters, 
or bythecarrier-sideband sys- 
tem. Now, if we were tomod- 
ulate the frequency ofthe 4.5 
mc oscillator we would find 
the 4.5 mc sidebandwouldalso 
pe freqency modulated.Ifvideo 
is run into the modulator video 
sidebands will also appear. 
Because we wish the 4.5 me 
sideband to convey different 
informationthan theother side- 
bands (which are conveying 
video information) we distin- 
guish it from the other side- 
bands by calling it a sub- 


carrier. It performsthe func- 


tion of a carrier but is in 
fact itself theproduct ofmod- 
ulation and another carrier. 
Hence it is seen that both 
visual and aural information 
can be generated in the same 
xmtr. A quick examination of 
the facts will show that such 
a system has severaladvantages 


to the ATV'er. Only one trans- 
mitter is required, no mod- 
ifications are requiredif the 
transmitter is properly de~ 
signed, only one antenna is 
required, a diplexer is un- 
necessary and the ATV'er may 
QSY to his heart's content. 

While we areconsidering the 
systems merits it is well we 
consider some of its limita- 
tions. As it is a product of 
modulation the amplitude of 
the sub-carrier is limited to 
25% (powenof the visual car- 
rier amplitudeand, practically, 
less than this if we wish to 
transmit any videoinformation. 
It is also necessary that the 
RF and video modulator band- 
passes be sufficiently broad 
to pass a fair amount of4.5mec 
sideband into the antenna. 

With these limitations in 
mind let us scrutinizethe re- 
quirements of a typical sub- 
carrier system. 


Fig. 1 StandardVideo Waveform 


First of all,it is our pri- 
mary desire to transmitvideo! 
oe80, Let’ s.start there. . in 
the United States it is com- 
mercial regulations that the 
standard systemfor video trans- 
mission have the synelevel at 


100%, the blanking level at 
75% and the white level at 
12.5%. See Pig. 1. (These 


percentages are, incidentally, 
with reference tovoltage out- 
put not power. An oscillo- 
scope connected to adiode probe 
coupled into theoutput trans- 
mission line will read this 
percentage directly.) It will 
be noticed in this systemthat 
the region between 12.5% and 


zero is not used for any- 
thing (except a guard region 
to avoid overmodulation). 

If we choose to approximate 
this standard we will have a 
region between zero and 10 to 
30% in which we may transmit 
our aural sub-carrier without 
sacrificing any of our video 
information. 

In reality the information 
will be superimposed on top 
of the video information and 
the exact DC level of the sub- 
carrier will vary asthe video 
DC level varies. If the white 
level is set at 12.5% thenthe 
sub-carrier may swing plusend 
minus 12.5% and it will never 
overmodulate. See Fig. 2-sSuch 
a setup will allow a 25% peak 
to peak sub-carrier level. . 

On-the-air tests have shown 
that such a sub-carrier level 
will produce good results un- 
der good signalconditionswith 
most receivers. There are, 
however, someproblems that may 
crop up under poor signalcon- 
ditions withinter-carriertype 
receivers. The inter-carrier 
sets use the same IF stripfor 
both aural andvisual carriers 
and rely on the 4.5 me beat 
between the two carriers to 
supply a 4.5 mc FM signal to 
the sound IF which is tunedto 
4.5 me. This results in both 
visual and aural information 
being presented to the video 


amplifier in the set.In order 
to prevent a herring bone pat- 
tern in the video caused by 
this beat the aural carrieris 
placed in a deep notch in the 
The 


visual IF curve. aural 
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Fig. 2 Video Waveform with 
superimposed sub-carrier. 


earrier is generally attenuated 
in the neighborhood of 20 to 
30 db. When a commercial sta- 
tion with a separate aural trms- 
mitter is being received this 
presents no problem but when 
the aural level is already dom 
14 to 20 db as in the sub- 
carrier case a weak signalmay 
have trouble squeezing through 
much aural carrier. 

This condition may bereadily 
rectified by obtaining asweep 
generator and increasing the 
IF bandpass of your receiver 
so that the aural carrier is 
on the top of the curveinstead 
of on the bottom. This 20 to 
30 db rise in aural levelwill 
Place the subcarrier level 
actually higher than a com- 
mercial carrier under normal 
circumstances. When this is 
done sub-carrier performance 
will equal or surpass that of 
commercial stations before the 
modification. It wasalsofomd 
that the beat problem was not 
serious when the set wastuned 
to a commercial station after 
the modification had beenmade. 
See figs. 3 and 4. 


VISUAL 
CARRIER 


AURAL 
CARRIER 


Pigs: 35 Normal IF Response 
Air tests have alsorevealed 
another interesting featureof 
the system. Due to the fact 
that most TV sets do not em- 
ploy adequate limiting in the 
FM circuitry a fair anhount of 
vertical sync buzz can be an- 
ticipated if the video infor- 
mation does not contain aser- 
rated vertical syne pulse (a 
vertical pulse made up of a 
series of horizontal timed 
pulses). If, however, a ser- 
rated pulse can be supplied, 
then the situation isminimized 


and constitutes no problem. 


Now to attack the secondre- 
quirement of the system. Once 
the sub-carrier is generated, 
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Fig. 4 Modified IF Response 
the video and RF bandpass of 
the transmitter must be suf- 
ficiently wide to allow the 
25% sub-carrier to actually get 
out of the transmitter andinto 
the antenna. 

Tests have indicated that a 
properly designed transmitter 
which is heavily loaded (max- 
imum coupling to the antenna 
will have sufficient RF band- 
pass so this problem probably 
may be forgotten. 

However, most ATVmodulators 
generally do not have a fre- 
sponse curve which is flat to 
4.5 mc. (My apologies andcon- 
gratulations to you. purists 
who do). This need not be a 
problem, though, if you wish 
to flatten out your modulator 
don't let me stop you, itwon't 
hurt a thing. The easiest way 
to compensate for poor video 
response is to provide a var- 
fable output on your sub-car- 
rier generator so that the sub- 
carrier level may beincreased 
to several times the required 
amount to provide the 25% level 
at the transmitter input. If 
this is done the level is in- 
ereased until the output level 
ratio is correct. A scope is 
helpful in doing this though 
it can merely be tuned forbest 
signal results. If ascope is 
not used, one of the sure signs 
of insufficient sub-carrieris 
the sudden disappearance of 
audio when video is added to 
the transmitter. 

A practical sub-carriergen- 


IOVSTNPOW ZVOTUVA B BUTsn weaSepp oT -emeyos seTareoqng Teany OINON 


<r SL NI LMM] wad 


SI/YIOIENS 
S¥Td 
= ine OJOIA 
_ SA Y 
sd = of WLM NOSIY 
ot-A wyy Sn7s_ 4% 
ISJ & begets el 
JH D- 1 UWA wo 
jWw g © 
M8! oo! NI OFOIA 
weil jw z _ 
Wl : Say 
| 00" 
eh 33A37 4 005 
AeSE =] NOLS wns 9 
iw8 : 
WS! oe 
VIAME-9ST 
+2 ° 
8I EO" 
nose -] 
IW8 


eratorneeds tohave fourthings: 
(1) a 4.5 me oscillator(2) an 
audio preamp (3) a frequency 
modulator, and (4) a videosub- 
carrier adder. Refer to fig. 


5 shown below for a blockdia- 
gram of such a unit. 


FROM 
CAMERA 


To VIDEO 
MOD. 


Fig. 5 Block Diagram of Audio 
Subcarrier Unit. 
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It has proven its worth and 
will do a very good job. The 
varicap modulator is a very 


stable and simple sourceof IM. 
Tests have shown thatsome in- 
crease in frequency stability 
can be won by using aregulated 
power supply though it is not 
essential. 

Air checks with this 
showed good results with 
little as 8% sub-carrier!! 

The able assistance of Joe 
De Young, WA6CQL in the con- 
piling "of “the tair’ test intor- 
mation was invaluable and with- 
out his help this article wold 
not have been possible. 


unit 
as 


SLIDE-CAMERA 


Try this if you want eslide 
camera quick and easy. Tune 
a regular TVsetto acanmercial 
station and make sure it Ls 
properlylocked bothverticelly 
and horizontally. 

Break the lead feeding the 
video to the picture tube and 
reconnect it to a blanking 
generator. 

All that remains is to mount 
a 941-A photomultiplier tube 
in place of the light bulb in 


TV RCVR 


RASTER 


BLANKING 
GEN. 
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Melvin Dickover, K9QEKU 
Cece South East 
Tipton; Indvana 


an old 435mm slide projector 
and focus on the TV -raster. 

The video signal generated 
in the 931-A is fed through 
the conventional FSS correction 
amplifiers and mixed with the 
blanking signal in the normal 
manner to provide a complete 
slide cemera without the need 
for constructing a scanning 
light source! See the block 
diagram below. 
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great enough. 


Commercial syne generators, 
Which give serreted vertical 
Syne pulses, pedestal blanking 
pulses, etc. are admittedly 
complex and expensive. This 
has given rise to theidea that 
ALL interlaced sync generators 
are beyond the reach of the 
average ham, however, this is 
not the case! Several years 
ago RCA came out with a very 
Simple system for interlaced 
scan which should appeal to 
all. 

The secret of thismiraculous 
Sounding gadget lies in the 
fact that the common blocking 
oscillator can be used as a 
pulse counter, and canthus be 
made to maintain a specificre 
lationship between two oscil- 
lators, even on two different 
frequencies, as long as there 
is a definiterelationship be- 
tween the two frequencies. 

A little arithmetic shows 
that the standard horizontal 
sweep frequency (15,750 CPS) 
is 2623 times thevertical sweep 
(600PS) which at first makes 
it appear that our "frequency 


divider" method of counting 
pulses will not work. 


te (5 mel 2 
Aloo v 300v ete 
DIVIDER DIVIDER Div! 


type article, but enough 
research has been done that a construction 
article could be prepared if interest is 


31,500 Cay] 15, 150cps| [HSE 
MASTER /5 750 ) 
OSCILLATOR DiviDER 


Ed Baker, W@EDO 
9937 Truman Road 
Inde,endence, Mo. 


However, if we doublethe hor- 
izontal frequency (31,500CPS) 
we find that it is divisible by 
the vertical frequency (60CPS) 
with a resultant of 525. 

Of course todivide directly 
by 525 would require precision 
impossible to obtain at the 
present state of the art, so 
several divisions become nec- 
essary. This can best be un- 
derstood by referring to the 
block diagram as we gothrough 
the operation of the system. 

A L eGOs oe tewies ine ai 
at 31,500cps (twiceline rate 
is used as a master oscillator, 
and the output fed to two 
"dividers"...one divides ty 2, 
and gives horizontal sync pilses 


at clay 750 cps... <the other 
divides by 15, to give output 
pulses at 2100 cps to be fed 


to another divider. 

This one divides by 7, giving 
an output at 300 cps to feed 
Still another divider. This 
one divides by 5, giving an 
output at 60 cps...thevertical 
frequency! 

This arrangement alone, when 
properly adjusted, will main- 
tain the correct relationship 

between the two oscil- 

lators, since anydrift in 

the master oscillator will 
“PS cause both output  fre- 
Sie quencies to change ly the 
sarry Same percentage, mtsince 
the power companies go 
to great expense to main- 
tain the power line at a 
fixed frequency, we can 
apply a small amount of 
this 60 cps sine wave, a 
long with the output of 


gock® the 60 cps divider, toa 


wk? phase detector, and use 
AlLses. the resultant as 4Rvolt= 


age to controlthe master 


oscillator. We now have asyne 
generator which maintains a 
precise relationship between 


the two outputs, and is as 
accurate as the power line 
frequency. 


Thequestion is no doubt in 
many minds; Where do wegetthe 
components for such odd fre- 
quencies as 2100 and 300 cps? 
The answer is simple. Since 
the frequency of a blocking 
oscillator depends almost en- 
tirely on the RC timeconstant 
in the grid circuit, the main 
consideration in selecting a 
transformer is to makecertain 
it doesn't introduce too much 
loss to the feedback or sync 
Srrcuasso. With this in mind 
we can use standard horizontal 
blocking transformers in all 
the dividers except theone on 
60 cpse.e-where 2 standard vert- 
ical transformer is used. A 
horizontal transformer would 
also be used in the master 
oscillator. | 

Since the horizontal output 
frequency is exactly 2624 times 
the vertical output frequency, 
one frame will begin with a 
vertical and a horizontal line 
starting simultaneously, and 
the next vertical sweep will 
start 2624 lines later, togive 
true interlaced scan. This 
method is, in fact, used in a 
much more elaborate manner in 
syne generators forcommercial 
TV stations. 


SETHE EE 
VIDICON SOCKETS AVAILABLE 


Type 7VI 7-contact socket de- 
Signed for vidicon tubes such 
as 6198, 6326, 7038,etc. avail- 
able from Allied Electronics, 
100 N. Western Ave.Chicago 80, 
Ill. Order part # 41 H 349. 
Mention cat. number—640. 
Price: $1.40. 

SIE HIE 
Want to televise very tiny sub- 
jects?? Try using economical 
polaroid closeup lenses. 


CONVERT TV SET TO MONITOR 


Julien Meyer, W@DYC 
Benson, Minn. 


If you have no objections to 
using connectorsother than the 
conventional coaxial type you 
might try this handymethod for 
converting your TV set into a 
video monitor. Itrequires no 
change over switch, andisvery 
simple and economical. 

closed 
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NOTE: Camera termination goes 
in the plug. When the plug is 
inserted the set becomes a 
monitor...when the plug isre- 
moved, the originalcircuit is 
restored. 
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The power transformer from 


Old RCA 630TS chassis are just 
perfect for the ATJ/ATK ike 
cameras. Here is the circuit 
he worked up. 


those 


Bruce Robinson 


that dc component's 


Commercial television in 
North America uses anegative 
DC transmission system. This 
means that if a white area is 
being scanned at any instant, 
thetransmitted signalis 12.5% 
of maximum. Similarly, black 
is fixed at 67.5% with ‘the 
blanking pulse level 75% and 
the syne pulse at peaksignal. 
See Figure 1. These fourref- 
erence levels are called the 


Transmissio 
Line 
Voltage 


FIGURE 1. 


reference white and black 
levels, pedestal level (also 
known as the blanking or set- 
up level) and syne level. 
Benefits of thissysteminclude 
greater efficiencyin the R.F. 
final, simpler AGC and sync 

circuits in the receiver, as 
well as far greater tonal 
fidelity. Inamateur practices, 
we often do not use a DC trans- 


mission system with rielomy 
established levels. However, 
for advanced, high quality 


Operation, it is stronglyrec- 
ommended that the commercial 
standards be adopted asfar as 
possible. Let us see howthis 
is done. 

You may recall thatthe out- 
put signal from the photo- 
multiplier in asuppressed fly- 
ing spot scanner resembles 
Figure 2. Note thatsince the 
scanner tube of the FSS is 
blanked during its retracein- 
tervals, there is no output 
from the photomultiplier during 
that time; i.e. we have our 
black level established. Once 


syne level 


pedestal level 
reference black 


reference white 


Photo- 

multiplier 

Output 

Voltage t 


FIGURE 2. 


established, however, itis soon 
lost. After thefirst coupling 
condenser in the preamplifier, 
the signal resembles 
Figure 3. After am- 
plification, this sig- 
neal is then normally 
processedin aVision- 
Syne-Blanking mixer, 
where, as the name 
implies, theblanking 
and syne pulses are 

added. Thevideo sig- 
nel from the FSS or 
other picture gen- 
erator generally meets a DC 
restoration circuit like in 
Figure 4. 
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FIGURE 
The diode insures that the 
absolute level of the signal 
never drops below the refer- 


ence voltage. Note that the 
furthest negative excursionof 
the video signal is the black 
level. Thus the black devel 
is maintained at the voltage 
of the diode plate. "it 230— 
on this level that the blank- 
ing and syne pulses areadded. 
The output of the V.S.B.mixer 
resembles the waveformof Figure 
5, end is called a "composite 
video signal". 

THE BLANKING PULSE: Perhaps 
at this point, it might be 


advisable to digress from the 
subject and consider the funo- 
tion of the blanking pulse. 
Figure 1 shows thatat the end 
of each line, the output power 
must increase to maximum for 
the syne pulse. If there hap- 


FIGURE 4. 
TYPICAL D.C. RESTORER 


pens to be a white object at 
the right hand side of the 
picture, the signallevel would 
have to change from 12.5% to 
100% instantly, if it were not 
for the blanking pulse. Any 
delay would upset synchronization 
and may cause the left handof 
the picture to be ragged and 
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FIGURG 5. 


unsteady. Theblanking pulse, 
on the other hand provides a 
stopping off point. The sync 
pulse then only has to gofrom 
the blanking level of 75% to 
100% full output each time, 
independantly of picture con- 
tent. The blanking pulse has 
much to recommend itsinclusion 
in any advanced amateur system. 

For transmission, the com- 
posite video signal is fed to 


Bey) ee Ue 


All White Line 


the video modulator, where it 
is once more restored at the 
grid of themodulator tube(s). 

Proper adjustment of there- 
storer's reference voltage in 
this case insures that the 
syne tiplevel producesmaximnum 
output power from the trans- 
mitter. The sync height is 
then either adjusted in the 
V.S.B. mixer, or streched in 
the modulator to establish the 
pedestal level at 75%. Ad- 
justment of thevideo amplitude 
will then place the reference 
white level at 12.5%. 

It is apparent that any pic- 
ture source to be used with 
such a system must give the 
DC restoring circuits something 
to work with in the form of a 
returnto the black level during 
each retrace interval. For- 
tunately, many camera tubes 
generate a black signal nat- 
urally. As anexample, aFlying 
Spot Scanner can generate 3 
black signal if the scanner 
tube is blanked off during the 
retrace intervals. Some pic- 
ture sources cannot readily 
generate such a signal. A 
typical example is a FSSscan- 
ning negative transparencies. 
Here, maximum light 
reaching thephotocell 
should be seen on the 
receiver screen as 
black. Similarly, 
absence of light at 
the photomultiplier 
should produce awhite 
portion. To generate 
an artificial black 
signal at retrace in- 
tervals, it is custom- 
ary to inject sync pulsesinto 
the FSS preamplifier, and to 
precede the stage into which 
the pulses are fed with an 
additional phase inversion 
stage. The first two wave- 
forms of Figure 6 show a typ- 
ical signal generated by the 
photomultiplier at the input 
to the preamplifier, andafter 
the polarity reversing stage. 
Syne pulses wide enough to 
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cover the mtire retrace periods 
are injected into the preamp 
producing a signal as shownin 
the third waveformofFigure 6. 
After clipping, thesignal has 
the same general appearance as 
in Figure 5. fn artificial 
black level has been created 
for the DC restorers of the 
v.S.B.mixer to actupon. Other 
picture sources which do not 
easily generate a black level 
are similarly treated. 


Figure 6 


Retrace 


To sum up then for amateur 
DC transmission, a natural or 
artificial black levelis gen- 
erated by each picture source, 
that may be "reclaimed" by a 
simple DC restorer. In the 
V.S.B. mixer, blanking ad syne 
signals are jacked up on the 
DC level, and the resultant 
composite video level is sent 
to the modulator where it is 
again restored beforemodulating 
the transmitter. 
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VIDEO CLEARINGHOUSE 


Have you recently had a real 
stickler that you just can't 
seem to get the answer to? Or 
perhaps you can't locate some 
"nard-to-get" video component. 

If so why not send your 
problem intoATV EXPERIMENTER? 
Perhaps one of our readerswill 
have the answer to your exact 
difficulty. 

Consider this not as atech- 
nical consulting service (since 
we could not possibly have 
time to answer all requests) 
but rather as a clearinghouse 
which will aid youin locating 
help. 

Outstanding solutions to 
problems of general interest 
would gladly be printed in 
later issues. 


To start us off, W4UVU, Jim 
Grant of 1209 TimberGrove Dr, 
Knoxville 19, Tennessee sends 
us this problem to opento our 
readers: 

ANT Loop 


Bt APRox 4” 


Jim is using a 6J6 self-excited 
oscillatorfor hisvideo trans- 
mitter. He would like toknow 
what difference grounding the 
rotor makes? (See abovefigure) 
Presently he is using it un- 
grounded sinceit seems towork 
better. Grounding it wouldmake 


for easier tuning. No hand 
capacity, ect. 
Sede se eset 4¢ 


THE CAMERA LENS 


A short course in basic lens theory 


If you recently constructed 
alive camera, suchas avidicon, 
you are aware ofthe difficult 
task of selecting a lens gystem 
which will perform satisfacto- 
rily and still notcost a for- 
tune. 

On the other hand, if you 
are yet to be faced with this 
problem you may have wondered 
where does one draw the line 
between quality and cost? How 
well does the lens actually 
have to be for ATV purposes? 
What's reallyneeded, a single 
lens ora turret assembly? 
What focal length and lens 
speed will be required? These 
questionsand a hostof others, 
if not throughly understood, 
could prove to bequite costly 
both in time and money. 


LENS TYPES: Lenses come in 
six basic forms. These are 
illustrated infig. 1. Notice 
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PLANO DOUBLE MENISCUS 
CONVEX CONVEX CONVEX 


NEGATIVE LENSES 
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DOUBLE MENISCUS 
CONCAVE CONCAVE 


PLANO 
CONCAVE 


Fig. 1 Six Basic Lens Types 


they have been subdivided into 
two distinct groups...positive 
and negative. 
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WOKYQ 


Positive lenses, which in- 
clude the plano-convex, double- 
convex and meni scus-convex (also 
known as convexo-concave) all 
have one thing in common; they 
are thicker in thecenter than 
at the edges. This accounts 
for their ability to focus 
images onto ascreen. (Fig. 2a) 
In cameras using simple single 


ANY CONVERGES 
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LENS 
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NEGATIVE SPREADS so 


SCREEN 


*No specific lens type shown. 


Pionst Qty Cad 
focus images. 
lenses spread rays,..do 
focus images. 


Positive lenses 
(b) Negative 
not 


element lenssystems, the lens 
Will always consist of one of 
the three positive types men- 
tioned above. 

Negativelenses which consist 
of the plano-concave, double- 
concave and meniscus-concave 
(also known as concavo-convex) 
are all characterized by the 
fact that they are thinner in 
the center than at the edges. 
This causesrays of light pass- 
ing through them to spread fur- 
ther apart...thus making it 
impossible to focus an image 
on a screen. (Fig. 2b) 

Negative lenses are never 
used by themselves inany equip- 
ment where it is necessary to 
form an image ona _e screen. 
They are, however, used in 
conjunction with positive lenses 


for correcting various lens 
defects. For the moment how- 
ever, let's concern ourselves 
with simple single element 
lenses. 


FOCAL LENGTH: A basic charac- 
teristic of any lens systemis 
its focal length. For any 


newer) 
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LIGHT FROM SUN 


Fig. 3 Method for determining 
focal length of simple lens 


single element positive lens 
thisequals the distance between 
the center of the lens. to the 
point of focus. This distance 
can be determined as shown in 
fig. 3. 

Position the lens such that 
the rays from thesun will pass 
through it. Nextplace ascreen 
at the point where the image 
of the sun is in perfect focus 
(smallest spot of light). 

Measure the distance between 
the lens and the screene This 
is the focal length. Lids 
important to understand that 
the focal length does not 
change eventhough thedistance 
between thescreen and the lens 
will vary as you focus oncloser 
objects. The true focal length 
of the lens can be measured 
only when usinglight rays from 
an infinite distance. 

It might be of interest to 
note thatif one could accurately 
measure the curvature of a 
plano-convex he would find 
that its focal length would be 
equal to thediameterof acircle 
whose curvature is thesame as 
the lens. In the case of the 
double-convex, the focallermgth 
would be equal to the radius 
of the circle. (See Fig. 4) 
The F.L. of the meniscus- 
convex cannot be {llustrated 
quite so easily as the other 


two since it has a different 
curvature on one side than on 
the other. In all three in- 
stances however, the most prac- 
tical method isto measure the 
distance between the lens and 
the focused image. 

In the case of multi-elemmt 
lenses a somewhat different 
approach is required. Start 
by following the same method 
used on the single element 
lenses. Once this has been 
completed refocus on 4 close 
object until the size of the 
image equals the size of the 
object. Measure thisdistance. 
Now subtract the first fron 
the latter. This will be the 
true focal length. 

This procedure is necessary 
when determining F.L. of ml1ti- 
element lenses sincethe opti- 
cal center and the physical 
center do not necessarily fall 
at the same point. 
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Fig. 4 Focal length relation- 
ships for double and plano- 
convex lenseSe 


PLANO 
CONVEX 


When measuring the distance 
between thescreen andthe lens 
4+ doesn't matter what point 
on the lens barrel is used as 
a measuring reference point 
since the F.L. is takenas the 
difference betweenthe two dis- 
tancesSe 


NORMAL-WIDE ANGLE-TELEPHOTO: 
Assuming a fixed distance 


D1 


between the lens and the tele- 
vised subject, the only dif- 
ference between a lens of a 
short focal length and mewith 
a long focal length is the fact 
that theshort F.L. will produce 
a much smaller image than the 
long F.L. lens. 

To see how this effects the 
angleof coveragein a TV camera 
consider the example shown in 
fig. 5a. Here three different 
F.L. lenses are shown working 
in conjunction with similar 
cameras...all three units are 
equal distance from the scene. 
In the caseof the short focal 


(a) 


TELEPHOTO 


NOTICE: LENS To suBJECT DISTANCE SAME FOR ALL 3 CAMERAS 


In the third example, 
long focal length has been 
used. Here the focused image 
is so large that only a, very 
small portion of the original 
scene can be fitted onto the 
target. This results in an 
extremely narrowangle ofcov- 
erage and sinceit effectively 
magnifies the reproduced pic- 


avery 


ture it would be known as a 
telephoto lens. 

By now it should be quite 
apparent that the only dif- 


ference betweena normal, wide 
angle, and telephoto lens is 
the focal lengths. 


strictly 


TELEPHOTO SCENE (b) 
Fig. 5 (a) Angle of coverage varies with focal length of 
lens. (b) Results as seen on monitor. 
length lens a tiny image of the The pictures as viewed on a 


complete scene can be focused: 
down on the small sensitive 
area of the pickup tube. This 
lens would be classified as a 
wide angle unit. In the case 
of the medium focal length lens 
however, the size ofthe image 
that can be fittedon the sen- 
sitive area of the tubeis some- 
what less...the remainder of 
the image falls outside of the 
sensitive target area. Con- 
sequently, the angleof cover- 
age of this lens is reduced. 
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monitor from each 
shown in fig. 5b. 

In some ATV camera systems, 
all three F.L.lensesare used. 
They are eitherin theform of 
a turret assembly which is 
merely rotated to thedesired 


system are 


rens;#or’ it is+a)..single....lens 
mount inwhich case the lens 
needed at any one moment is 
screwed into the mount. In 


either case, the advantage of 
more than one F.L. lens is to 
enable the operator to tele- 


vise closeups, normal views 
and wide angle shots without 
moving the camera. For the 
average ATV application this 
can be considered as nothing 
more than anextra convenience 
factor, since in most instances 
a single lens systemwill serve 


equally well...it's just a 
matter of moving the camera 
closer or further from the 


subject, depending whether a 
closeup or a long shot is de- 
sired. It is up to the indi- 
vidual constructor whether he 
feels thatthe added convenience 
of themulti-lense system will 
justify the added expense of 
such a system. 


LENS DEFECTS: A number of 
factors limit the effective 
resolutionfrom any lens system. 
Probably the two most common 
are spherical aberration and 
chromatic aberration. In the 
case of the first, the diffi- 
culty is caused by spherical 
grinding, amethod usednot be- 
cause itproduces the mostper- 
fect lenses but because it is 
the most practicalformachines 
to handle. In this case the 
rays approaching near the axis 
are focusedat adifferent point 
than for rays approaching near 
theedge of the lens. (Fig. 6) 
Best fecus is always a com- 
promise andnever perfect. The 
condition can be improved by 
"stopping dow" thelens or in 
other words partially closing 
the variable aperture. This 

prevents lightraysfrom enter- 
ing too near the outeredge of 
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Fig. 6 Spherical Aberration 


the lens. A point is soon 
reached however, where the 
light reaching thecamera tube 
is decreasedto theextent that 


the reproduced picture will 
be too noisy. 
In most ATV circuits where 


the bandwidth will never exceed 
200-300 lines this aberration 
is of minor consequences even 
when the iris is left wide open. 
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Fig. 7 Chromatic Aberration 


Chromatic aberration differs 
from spherical aberration in 
that therefractive character- 
istics of the lensvaries with 
the wavelength of light. Thus 
red light is focused at adif- 
ferent point than say green 
light. See fige 7. 

In color photography this 
condition would show up as 
color fringing. Thiscondition 
4s corrected in all but the 
simplest of lenses. It is ac- 
complished by using several 
different typesoflenses stacked 
together. For example, a pos- 
itive lens made from crown 
glass cemented to a negative 
lens made of flintglass (flint 
glass has a different refrac- 
tive characteristic thancrown 
glass) will cancelout aberra- 
tions for any two colors 
in the spectrum. Thus 
by using a variety of 
combinations of pos- 
itive and negative 
lenses of different 
types of glass, chro- 
matic aberration can 
virtually be elimi- 
nated. The more ele- 
ments used, the better the 
correction and at the same 


time the higher the cost. A 
typical multi-element lens is 
illustrated in fig. 8. These 
elaborate lenses are very in- 
portant in photography where 
extreme resolutionis possible 
but in ATV where the practical 
limits are usually 200-300 
lines, highlycorrected lenses 
serve littleor no value other 
than to drain the pocketbook. 


Fig. 8 A multi-element lens. 


Other lens aberrations such 
as astigmatism, distortion and 
coma provide virtually no trou- 
ble for ourpurposes even when 
using relatively inexpensive 
lenses. Remember, what's con- 
sidered an excellent IV pic- 
ture is nothing more than a 
mediocre photograph. Evenrel- 
atively poorphotographic cam- 
era lenses are wellwithin ATV 
aberration tolerances. 


LENS SPEED: The speed of a 
lens is the ratio of its di- 
ameter to focal length and is 
probably the most important 
qualityof an ATV camera lens. 

To understand how these two 
factors are related, consider 
the following example. Two 
lenses of the same diameter 
but different focal lengths 
are positioned sothey are both 
looking at the same subject. 
Since both lenses arethe same 
diameter they will be passing 
the same amount of light yet 
one lens is considered aslower 
lens. Why? The answer should 
be quite apparent if it is 
recalled that the longer the 
focal length the larger the 


image. Therefore, in the case 
of the long focus lens, even 
though it passes the same 
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material 


amount oflight, it spreads the 
image over a larger area than 
in the case of the shortfocus 
lens...resulting in a smaller 
percentage of the light actu- 
ally striking the sensitive 
area of the tube. 

The speed of a lens system 
is measured in f/numbers and 
is determined by the following 
formula: 

f/no. = 1 Pay 
D 


Where F.L. is the measured 
focus distance and D the ef- 
fective lens diameter. (Fig. 9) 
As a typical example assume 
that we had a vidiconlens with 
a focal length of 1 inch and 
a diameter of $# inch. Then 
according to theformula f/no. 
equals f/2...arelatively fast 


lens. 
g FOCAL LENGTH 


EFFECTIVE  — 
DIAMETER 


Fig. 9 F.L. divided by diameter 
equals lens speed. 


The f£/number markings onlens 
systems with variable apertures 
are usually marked such that 
each successive number indi- 
cates # the lightintensity of 
the previous...the smallest 
number representing the largest 
aperture. 

One final thing concerning 
lens speed. In multi-element 
units where quite a number of 
surfaces are present (6 or 
more) if not coated with a 
microscopically thin film of 
for eliminating 


surface reflections (such as 
magnesium fluoride) the above 
formula will indicate a lens 
speed somewhat higher than is 
actually the case. This how- 
ever, is not usually the sit- 
uation sincemostmlti-element 
systems represent relatively 
good lenses and are therefore 
usually coatedto minimize such 
surface losses and make them 
as efficient as possible. 


DEPTH OF FIELD: When a lens 
is focused for a particular 
distance, theoretically all 
objects either closer or fur- 
ther away are out 
In actual practice, this is 
not quite the case. There is 
a range both in front and be- 
hind wherethe reproduced image 
will be acceptably sharp. This 
range is know as the "Depth 
of Fiela". 

This distance will increase 
with increased subject to camera 
distances andwith smalleriris 
settings;it will decreasewth 
closer subject to camera dis- 
tances andwider irissettings. 

By controlling the lighting, 
video gain, and subject to 
camera distances one has a 
great degree of control over 
the depth of field and sub- 
sequently over the control of 
undesirable background mate- 
rial which one doesnot desire 
to televise. 


VIDICON LENS REQUIREMENTS: 

For operation under adverse 
lighting conditions afastlens 
is necessary; at least f£/2.5 
or better. Whenoperations are 
to be confined to places of 
adequate lighting amedium fast 
lens of £/4.5 or f/3-5 would 
be satisfactory. 

A variable iris which can be 
stopped down to at least f/22 
is very important. This will 
allow you tooperate both in- 
doors and outdoors and also 
control the depth of field. 

Select a focal length for 
your:own specific purposes. 


of focuses 
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16mm movie camera lenses work 
very well forvidicon cameras. 
Approximate values which will 
serve nicely for wide angle, 
normal angle andtelephoto are 
listed below. 


15mm-wide angle 
25mm-normal angle 
75mm-telephoto (3x) 


(25mm = approximately inch) 

Actual focal lengthscan de- 
viate slightly from these fig- 
ures without effecting ‘the 
angle of view to anygreat ex- 
tent. In the case of the tele- 
photo lens if some other mag- 
nification other than 5x is 
desired just multiply the new 
magnification factor by the 
F.L. of your normal angle lens. 
For instance, assume you want 
a telephoto lens of 5x and the 
normal angle lens which you 
are presently using is 30mm. 
Then the telephoto lens would 
have a F.L. of 150mm...or ap- 
proximately 6 inch F.L. 

Focusing will be necessary 
so check to see if it has a 
focusing adjustment. Some 
fellows buyfixed focus lenses 
and then move the complete 
vidicon and associated coil 
assembly as afocusing adjust- 
ment. Thisisqitea mechanical 
problem compared tomoving the 
lens. Even in cases of fixed 
focus lenses, it's often easier 
to obtain a couple pieces 
of telescoping tubing which 
cen be threaded and inserted 
betweenthe lensand the camera. 
When using this systembe sure 
to provide sufficient range to 
focus down to about 2-3 feet. 

To summerize then, we could 
ask ourselves four basicques— 
tions about the lens under 
study. 


1. Is the lens speed satis- 
factory? 

2, Does it haveanadjustable 
iris that can be stopped 
down to at least f£/22? 


oeree..sune., Local length 
correct for my applica- 
tion? 

4. Does it have a focusing 
adjustment or can some 
provision beimprovised? 


If these four questions can 
be satisfactorily answered in 
light of the aboveinformation 
you have selecteda lens system 
whieh will adequately serve 
your purposes. 


LENS SELECTION FOR OTHER CAMERAS : 

When dealing withlenses for 
other cameras use thesame pro- 
cedure outlined for the vidi- 
con with.the following excep- 
tions. 

An f/1.9 or better lens is 
meeded when used with icono- 
scope cameras, since these 
tubes are quite inefficient 
and must have a lot of light. 
Virtually no light losses can 
be tolerated. When dealing 
with image orthicons, theleast 
emphasis is needed on speed, 
since they are the most sen- 
sitive of all image converter 
tubes. 

Determination offocallength 
for any size pickup tube is 
very easy.e dust measure the 
diagonal scanning distance of 
the tube in question. This is 
equal to $#the F.L. of a normal 
angle lens. A wide angle is 
usually about 35-50% shorter 


while a telephoto is usually 
2-4 times longer. 

Iris requirements are the 
same for the image orthicon 
as for the vidicon. When it 


comes to the iconoscopeon the 
other hand, just about any- 

thing will do...sincemost old 
ike cameras are soinsensitive 
they require all thelight pos- 
sible...even for outdoors op- 


eration. Even with the most 
sensitive it's doubted that 
you would ever stop the lens 


down past about f/8 or f/11! 
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MORE VIDEO FOR THE PARKER CAMERA 


Fred Eberhart, W4YUN 
Box 242 

Madison College 
Madison, Tenn. 


After building the Parker 
camera, among other things I 
found the video output to be 
wholly inadequate, being far 
belowthe standard lvolt. The 
problem was how to boost the 
output while maintaining the 
proper video phase (positive 
going) without adding two ad- 
ditional stages.Bysacrificing 
the TV band RF oscillator and 
thus rewiring the last stage 


for a 65DJ8 the problem wasneatly 


Using a cascode (push-push) 
output circuit puts two stages 
in the place of one without 
additional phase inversion while 
giving the impedance matching 
advantage of the cathode fol- 
lower. 

A word of advise, while the 
12AU7 appears similar to the 
6DJ8 do not substitute. The 
difference in performance is 
dramatic andwell worth the mck 
extra that the 6DJ8 costs. 

I will be glad to correspond 
and share experiences with my- 
one plagued with themany dif-. 
ficulties involved in making 
the Parker camera work. 
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A POWER SUPPLY MODIFICATION 

FOR THE BILL PARKER CAMERA* 

Jim Kennedy, K6OMIO 

Many amateurs who have built 
or will build vidicon cameras 
will, no doubt, copy designs 
used by various CCTV manufac— 
turerse It will befound that 
many of these designs employ 
half-wave power supplies de- 
veloping 150 and 300 vde uti- 
lizing rather expensive power 
transformers. These trans- 
formers generally consist of 
two 150 volt windingsinseries; 
with one winding rated at 100 
ma and the other rated at 30 
mae Most amateurs will ‘find 
that a considerable savingcan 
be wrought by substitutingin- 
expensive isolation and fila- 
ment transformers for thesin- 
gle expensive power transformer. 
See fig. 1 below. 


+300V To 

FILTER NETWORK 
To VERT 
DiscHARGE 


+150V 
To FIATER 
NETWORK 


—|Goy T° 
FILTER NETWORK 
Fig. 1 Original Power Supply 


Making such a change is not 
without its problems. It was 
found, for instance, that a 
transformer rated at 35 watts 
(300ma) in AC isolation service 
ran very hot at 100 ma DC in 
a half wave circuit and was 
severely overheated at 150-ma 
DC in the same circuit. This 
effect is no doubt due to the 
large amount of current drawn 
by the filter because of the 
half wave type circuit. It 
was further found (with the 
help of K7BGE) that twotrans- 
formers in parallel eachrated 
at 50 ma DC in a half waveciz 
cuit also overheated atl00 ma 
DC in said circuit. 


A satisfactory solution to 
this problem was found in the 
following modification. See 
fig. 2 below. 
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Fig. 2 Modified Power Supply 


Tok 


On the assumption that the 
problem was due to the half 
wave filtering current, the 150 
VDC 100 ma portion of the supply: 
was converted from ahalf wave 
type to a full wave bridge type 
circuit. This delivered about 
145 VDC, still quite adequate. 
The small 30 ma transformer, 
initially in series with the 
100 ma transformer, was fre- 
moved from the series circuit 
and connected as avoltagedou- 
bler to obtain 300 VDC and in 
half wave to obtain -160 VDC. 
The vertical trigger is also 
obtained from this transformer. 
The results obtained werevery 
noticable. The supply ranmuch 
cooler and due to the fill wave 
circuit the 150 YDC was much 
better filtered than before. 
The only additional parts 
required for thismodification 
are three 400 piv 500 ma sil- 
4con diodes and a 20 mfd 150 
VDC electrolytic capacitor. 


*ry CAMERA YOU CAN BUILD, W.E. 
Parker; Radio-Electronics, May, 
June and August, 1962. 


MORE ON THE TV CAMERA 
Larry Perry, K4EFV 

The vidicon camera appearing 
in the May, June, and August 
issues of Radio-Electronics pro- 
vides very nice video for use 
in ATV provided certain other 
modifications are applied. 

After building a replica of 
the camera appearing in the 
article and using the LO sta- 
blized multivibrator instead 
of the crystal controlfor the 
horizontal oscillator, Ifound 
it very hard to get 15,750cps 
from the components in the 
article. A much simplermethod 
appears in figure l. It may 
cost about $1.00 more but it 
is well worth the extra cash 
layout. It consists of a 
horizontal blocking oscillator 
transformer, a capacitor, a 
resistor, and a potadditional 
to the original circuit. The 
width control circuit remains 
unchanged except that it now 
runs through the transformer 
to the plate of the 6DE7 in- 
stead of directly. The value 
of the pot is notcritical and 
I have found that the minimum 
value is about 180K. TheSSOOK 
pot used works nicely. With 
the circuit as shown it is no 
trouble at all to lock in the 
raster on the monitor. The 
voltage chart should come in 
handy to those who may have 
trouble. 50K 
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Fig. 1 Horiz Ose Modification 
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It is a good ideato mount the 
horizontalfrequency controlm 
the outside of the cabinet as 
it may have tobe adjusted sev- 
eral times initially. Thecir- 
cuit is very stable after the 
camera has warmed up to oper- 
ating temperature. 
Anothermodificationthat may 
be needed depending upon the 
power transformer usedis that 
of a series resistor in theHV 
ac lead. I used theTriadR/73B 
with a 135 volts on the sec- 
ondary which I thought would 
give me about 120 volts dc 
through thesiliconrectifiers. 
After the filter capacitors be- 
gan to fissile and smoke Ide- 
cided to measure the voltage 
across them...175 volts. Then 
I realized the propertyof the 
silicon rectifiers and after 
replacing the filtercapacitors 
I inserted a 250 ohm 10 watt 
resistor in series with the1l35 
volt ac lead from the trans- 
former. With themodification 
as described I now have anice 
120 volts within the range of 
the 150 volt filters. I also 
found that by soldering a 1.0 
mfd non-polarized tubular ca- 
pacitor across the choke Iwas 
able to obtain a nice relative- 
ly ripple free voltagefor the 
camera. The idea here is. to 
provide a resonant frequency 
that cancels the ripple com- 
ponent from the rectifiers. 
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Fig. 2 Power Supply Modification 


While on the subject of the 
power supply, there is one 


other additional hintthat you 


may consider. Insteadofusing 
another 125 volt transformer 
in series with the Triad al- 
ready in the circuit toobtain 
the 300 volts necessary tor 
the HV circuits, try avoltage 
doubler circuit as shown in 
figure 2. This circuit works 
peautifully and you need no 
additional parts. 

With these modifications it 
is now only necessary toalign 
the camera and connect the 
video output to your regular 
modulator. I hope these mod- 
4fications will clear up most 
of the trouble experienced in 
building the camera. 
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EXTEND IMAGE ORTHICON LIFE 
THROUGH A 60 DAY REST PERIOD 
IN THE DEEP FREEZE! ! 


That's right! If you have an 
I.0. camera chain and if your 
tube is beginning to burn-in 
or getting noisy, why not Tre- 
tire it fromservice for about 
60-90 days in the deep freeze 
rH il pnt es 

Although the scientific ex- 
planation for this phenomenon 
is not yet clearly understood 
among engineers, it is being 
experimented with quite ex- 
tensively by a numberof broad- 
cast stations. Results are 
very encouraging. 
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3 VOLT AMPLIFIER MODIFICATION FOR THE PARKER VIDICON CAMERA 


Add this modification to your Parker 
camera which appeared in theMay, June, 


Jim Kennedy, K6MIO 
2816 E. Norwich 
Fresno, Calif. 


and August issues ofRadio-Electronics 


and you will have sufficient o 


utput to drive most of the cur- 


rently popular surplus transmitters as well as give much more 
contrast to the "Jeep" (RF) signal. 


x's show broken connections or removed components. 


Dotted 


lines show added connections from old stage tonew stage. Video 
output should be about 3.5 v P-P when fed into 75 ohitis. 
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THE IMAGE ORTHICON 


Need a pickup tube that will 
put out a nice picture with 
only 0.01 footcandle? 


Il presume that the readers 
of ATV EXPERIMENTER also sub- 
seribe to 73 Magazine, and read 
WeRWJ's fine article onvidi- 
cons. The following article 
describes another widely used 
pickupdevice, thelImage Orthi- 
con. 

I would like to point outin 
the beginning, that at the 
present time thecost of Image 
. Orthicons makes theiruse pro- 
hibitive for most hams, how- 
ever someof you with the right 
connections might be able to 
locate an inexpensive source 
of supply of used,or slightly 
defective Image Orthicons. 
(HINT: Check with local tele- 
vision stations.) 


HIGH SENSITIVITY: Image Orthi- 
cons areused almost exclusive- 
ly by broadcasters, andin in- 
dustrial applications where a 
high quality picture is re- 
quired and the scene illumina- 
tion is too low for vidicons. 
One of the main advantages of 
the Image Orthicon over the 
vidicon is that it requires 
considerably less light to 
operate. As anexample, a 
vidicon such as the 6198 re- 
quires at least 2 footcandles 
faceplate illumination in its 
most sensitive mode. On the 
other hand an average Image 
Orthicon needsonly about 0.01 
footcandle! 


THEORY OF OPERATION: Fig. 1 
shows the internal construction 
of an Image Orthicon. The tube 
consists of three distinct sec- 
tions: The image section, 
scanning section, andthe mul- 
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Les Toth 

Project Engineer 

Diamond Power Specialty Corp. 
Box 415 "Personal" 

Lancaster, Ohio. 


tiplier section. The image 
section consists of a photo- 
cathode, an accelerator grid, 
and a target, which is aglass 
disc with a fine mesh screen 
on the photocathode side. The 
scene to betelevisedisfocused 
on the photocathode, which 
emits electrons in proportion 
to the amountof light falling 
on it. 

The electron pattern thus 
generated is accelerated to 
the target, whichthey hitwith 
high velocity, causing the tar- 
get to eject several electrons 
which are collected by the 
mesh. This leaves a pattern 
of positively charged picture 
elements on the target surface 
corresponding to the image 
focused on the photocathode. 
Focusing in this section is 
accomplished by an external 
focus coil, and byvarying the 
photocathode voltage. 

In the scanning section an 
electron gun sends a sharply 
focused beam of electrons to- 
wards the target. This beam 
is deflected by a magnetic de- 
flection systemin synchronism 
with the scanning beam in the 
CRT in the monitor. As the 
beam approaches the target, it 
is decelerated, so the elec- 
trons land on the target with 
zero velocity. Since the tar- 
get is very thin, the charge 
of the picture elements can 
attract some of thebeam elec- 
trons, which remainon the tar- 
get. The remaining electrons 
in the beam then returnto the 
multiplier section to provide 
an electron deficiency signal. 
Due to field distortions they 
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G2 
MULTIPLIER SCANNING 
SECTION SECTION 
Fig. 
do not follow the same path 
going as they did coming, as 


a result they do not re-enter 
the gun, but land on the first 
dynode of the Mi Lt pLLler "sec= 
tion. 

This section's operationis 
similar to that of the photo- 
multiplier tubes, utilizing 
secondary emissionfor amplifi- 
cation. The five stage mul- 
tiplier used in most Image 
Orthicons amplifies the signal 
about 1000 times. The signal 
output of the Image Orthicon. 
4s considerably, higher than 
that of the vidicon, making 
high gain in the preamp un- 
necessary - This usually re- 
sults in a highsignal tonoise 
ratio, being that most of the 
noise in camera chains is in- 
troduced by thefirst stage of 
the high gain preamplifier. 


Due to thetube's morecomplex 
nature, the associatedcircuits 


required are more elaborate 
than ‘those needed to run a 
vidicon. Also it requires 


considerablymore care inhandling 
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DECELERATOR, 
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IMAGE 
SECTION 


1 The internal construction of an Image Orthicon 


To make it as clear as 
possible lets takeeach section 
separately, starting with the 
multiplier section. 


MULTIPLIER SECTION: The op- 
eration and external circuit 
requirements of this section 


are similar to that of aphoto- 
multiplier. For most Image 
Orthicons an anode voltage of 
1200 to 1500 voltsisrequired. 
The five dynodes (the number 


usually found in this section . 
of IOs) are operated at a 
gradient of 200 volts. The 


anode is maintained at50volts 
above the fifth dynode. Maximm 
anode current is inthe neigh- 
borhood of 50 ua. The signal 
output is in the order of10 ua. 


SCANNING 
tion the 


SECTION: Inthis sec- 
following voltagesand 
controls arerequired: Grid#l; 
variable 0 to -l2Ovolts, con- 
trols the beam intensity. Grid 
#2 isconnectedtoand operated 


atthe same potential as Dynode 
le Grid #3; variable from 
200 to 350volts. This voltage 
should be adjustedfor uniform 
shading consistent with high 
signal output. Grid#4; variable 
from 150 to 250volts,controls 
beam focus. Grid #5; variable 
O to 100 volts. Thiselectrode 
is used to deceleratethe beam 
approaching the target. It 
should be adjustedfor uniform 
resolution and shading....not 
a critical adjustment,no fine 
control necessary. 


IMAGE SECTION: In the Image 
Section the photocathode voltage 
should be variable from -300 
to -500 volts, should be ad- 
justed for bestfocus (Ifocus). 
Grid #6, theaccelerator electrode 
should be operated atapproxi- 
mately 80% ofthe photocathode 
voltage. 

The target voltageshould be 
adjustable from-3 to+5 volts. 
In normal operation it is op- 
erated 2 volts above thepoint 
where the tube cuts off. 

During retrace a 10 volt 
negative blanking pulse must 
be applied to the target to 
prevent the beamfrom striking 
it. Without this pulse black 
retrace lines would appear in 
the picture. 


DEFLECTION AND FOCUSING: The 


deflection and focusing require-_ 


Ments are similar to that of 
vidicons, however due to dif- 
ferences in construction, I0s 
require a magnetic field of 
approximately 75 gausses for 
proper focus (about75 ma from 
most I0 focus coils) and also 
require more current through 
*we deflection coils. Theuse 


of an alignment coil is rec- 
ommended for assuring high 
resolution. 


62 


Great care has to be 
taken when handlingI0Os. Never 
hold, or operate thetube with 
the face pointing down; minute 
particles that might be loose 
in the neck ofthetube mayfall 
on the target or photocathode, 
blemishing it. Take care to 
maintain the bulb temperature 
between 35 and 45 degrees C. 
At low temperatures loss of 
signal amplitude,loss of res- 
Olution and stickiness will 
occur. Operation at higher 
temperatures: not only causes 
loss of resolution, but may 
damage the tube permanently. 
Never operatethe target atmore 
than 2 volts .aabove cutoff; it 
causes stickinessand shortens 
tube life. 

Of courseall the precautions 
taken with vidicons should be 
taken with IOs as well. Never 
leave the camera focusedon a 
stationary scene forlong, I0s 
are even more "sticky" than 
vidicons. As in vidicons,if 
the tube isscannedatless than 
full raster, this raster will 
show up in the picture as a 
darker area when fullscanning 
is restored. 


CARE: 


TRANSFER CURVE: One of the 
peculiar characteristicsof the 
IO is its lighttransfer char- 
acteristic curve. Fig. lshows 
the signal outputversus high- 
lightilluminationon thephoto- 
cathode. Most IOs have a very 
pronounced "knee", the point 
after which the signal output 
stays constant, regardless of 
furtherincrease intheillumina- 
tion. Tothewriter's knowledge 
the only exceptions are the 
tubeshaving thinsémiconductor 
(MgO), rather than glass targets. 
Their "knee" is more rounded. 

It is best to operate the 
tube so that the highlights 
bring the outputslightly over 
the knee of the lighttransfer 
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Fig. 1 Light Transfer Curve 


curve. On most common 10s the 
knee occurs around 0.01—0.02 
Some of the "low 


footcandle. 


light level types’ are as much 
as 100 times as sensitive. 

As pointed out earlier, much 
light on the photocathode shortens 
the tube life. Always stop 
down the lens, so that the 
photocathodeilluminationnever 
exceeds twice the valueof the 
knee (one lens stop above the 
knee). Alwayscap the lens when 
the camera isnot in use. Some 
studio cameras not only have 
remote iris controls, but a 
switch for capping the lens 
from the console. 

Anybody with a good scheme 
for remote iris control TOL 

IO cameras?? 


TS 


W4MS, EddieCollins sends this 
hint: A photocell in the light 
chamber of your 8or 16mm pro- 
jector (in place of the pro- 
jector bulb) focused on a TV 
raster givesreal good movies. 
Makes for a real handy method 
of sending TV CQ's! 


SURPLUS XMTR BANDPASS are: 


ART-26 up to 1.5 me 
ART-28 Let. me 
APQ-2 55 mc 
APT=-5 3.00me 
AXT-2 4.5 mec 


NOTE: AXT-2 only one withsuf- 
ficient bandpass to allow 4.5 
me subcarrier operation. 
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ULTRASTABLE OSC FOR CAMERAS 


I don't like theinstabilityof 
the LC or RC type circuits 
for most vidicon cameras and 
didn't want the expense of an 
xtal circuit. Asa result, I 
set out to modify the ARRL 
Handbook transistorgrid dipper 
circuit for a good free-running 
horizontal oscillatorcircuit. 
The circuit requires about 
10 volts positive. The focus 
coil of the Parkercamera just 
happens to have this amount 
across it, so that is the DC 
sourcee The coilis a TVwidth 
coil, and should be shielded 
for maximum stability. 
A number of these have been 

made up, and the transistor 
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R. Suding, W8NSO 
814 Nichols Dr. 
Pontiac, Mich. 


doesn't seem to becritical at 
all. I have used a 2N43 and a 
en109. 
will only have to play with the 
R values at most. 


Try any old PNP, asyou 
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Stability wise, it'sfabulous. 
It stayson the exactfrequency 
regardless of theother control 
settings and even a change in 
supply voltage has almost no 
effect. A frequency test showed 
1 eps change with any change of 
control settings! 
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CHECK MONITOR LINEARITY 


Get tiredof trying to locate 
@ broadcast station when they 
are transmitting atest pattern 
inorder that you might check 
the linearity of your set? If 
so, look no further. Try this 
simple system. 

Connect any audio generator 
which has a rangeof about 5ke 
to 150ke to the video input 
stage in the set. 

Now adjust the level and 
frequency till -the set locks 
on the desired numberof bars. 
For example: a frequency nine 
times the vertical scanning 
rate (9 x 60=540cps) will yield 
9 horizontal black bars; per- 
fect for adjusting the vertical 


Vertical linearity test 
On the other hand, afrequency 
9 times thehorizontal scannin 
rate (9x 15.750cps=141,750eps) 
will yield 9 vertical black 
bars; perfect for adjusting 
the horizontal width and lin- 
earity controls. 


Horizontal linearity test 


' done for lack 
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When you have allthe controls 
properly adjusted the bars in 
both the verticaland horizon- 
tal position will appear equal- 
ly spaced similar to those in 
the photos. 


HHH 

UNIQUE UHF ANT CONNECTOR 

W4LSA 

Soldering antenna trans- 
mission lines directly to the 
link on UHF transmitters isnot 
a bit uncommon. Thisis mainly 
of cheap and 
readily available UHF antenna 
connectors. Well look no fur- 
ther! Try using a_ standard 
xtal socket and matching plug. 
The plug works beautifully on 
300 ohm UHF transmission line 
and the socket mounts up on 
the transmitter to provide a 
very neat looking connector. 
(See photo.) For extra low 
loss it is suggested that you 
mount the socket on astandoff 
insulator ratherthan mounting 

it directly on the chassis. 


Only one wordof cautton: if 
you mount it so its terminals 
are expected to provide support 


for the link, it would be a 
good idea to put adrop of 
cement on each of the pins. 


This will keep them from wig- 
gling in theirmount and thereby 
prevent the link from moving 
and possibly throwing the rig 
out of tune everytime the an- 
tenna is plugged in or out of 
the socket. 

An extra plug with a light 
bulb of the appropriate size 
permanently connected to it 
will provide ahandy andalways 
available dummy load. 


HAM TV IN THE JUNK YARD!! 


Always lookingfor newsources 
of supply, I found that 931-A 
(or at least their equivalent) 
photomultiplier tubes can be 
can be found inautomatichead- 
light dimmers on many carse 
Best source of supply..a junk 
yard! These units are located 
on the top, right handside of 
the dashboarde 

These were optional equipment 
on Buicks, Old's and Cad's as 
early as 1955.6 Some Chrysler 
cars were also equipped with 
these units but they are more 
difficult to locate. 

I don't think you will find 
any late model carsin the junk 


yard, however we found 1955- 
1960 Ola's and 1955-1960Cad's 
were the best possibilities. 
Each unit contains a one mez 


pot, 4 meg resistors and a 
photomultiplier tube. The tube 
4s slightly shorter than the 


conventional 931-A but retains 
all the electrical characteris- 
ies of this popular tube. see 
the above photoe 


You may find someunits with 
a CRL ceramic type mintedcir- 
cuit socket. The socket can 
be used simply by scrapping 
the printed circuit off with 
a razor blade and serubbing 
with soap and water. 
Suggestion: Talkto the junk 
dealer first andoffer him 50¢ 
to $1.00 per unit. This is a 
reasonable price and the unit 
4s of no real value to him my- 
way since there isvery little 
call for the units. Happy 
hunting! 


Joe Forth, WA2TRT 
123 St. Boniface Rd. 
Cheektowaga, 25, NY. 


HHH 


ATK CAMERA OWNERS: 
Turn out those lights! 


Do you have a 35mm slide 
projector and one ofthose old 
surplus ATK/ATJ cameras? Why 
not combine the two and trans- 
mit your favorite slides via 
ATV? 

Simply remove the lense from 
the camera and project the 
slides directly onto the sen- 


sitive mosaic area of the 
4conoscope.e It may be neces- 
sary to add an iris to the 


front of your projector to re- 
duce the light output to the 
required level. 1 7 O°GeR 
This is easy. Just punch a 
small hole in a pieceof card- 
board and tape it directly to 
the lense barrel of the pro- 
jector. The size of thehole 
must be determined experimen- 
tally depending onthe wattage 
and F No. of the lens on your 
individual projector. 
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NARROW BAND TV 2?.....STI0E! 


Nerrow band TV offers great 


epOSstoLlities not only if 
allowed on 6 and 2 meters 
but even on 420 mc. Read 


W34EH's approach to the problem. 


Amateur television (ATV), 
although dating back to the 
Nipkow disc, has shared avery 
limited followingin the amateur 
fraternity. This lack of in- 
terest, for the mostpart, seems 
to be due to: 


(1) The lack of technical 
information availableto the 
average amateur. 


(2) A searcityofinexpensive 
equipment and/or parts. 


(3) The extremely limited 
range of operation at the 
frequenciespresently allo- 
cated for the transmission 
of A5 modulation. 


With the advent of closedcir- 
cuit industrialtelevision, the 
first two factorsare eliminated. 
Electronic periodicals (Electronics 
World, Radio-Electronics, etc) 
have provided detailed descrip- 
tions of the latestITV equip- 
ment. Additionally, there are 
excellent technical books avail- 
able, for example; W@OKYQ's 
HAM TV,and CLOSED CIRCUIT AND 
INDUSTRIAL TELEVISION by E.M. 
Noll. (The latter available 
from Denson Electronics). An 
ever increasing numberof mil- 
itary andcommercial TV gearis 
reaching thesurplusmarket and 
is being offeredat relatively 
low cost. 

There is but one stumbling 
block remaining then, retarding 
the growth of ATV, and thatis 
‘the limited range imposed by 
the UHF frequencies presently 
employed. Inasmuch as the 
present TV standards require 
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a bandpass of at least 4 me 
and often as high as 12 mega- 
cycles it is obvious that the 
lowest ham frequency capable 
of handling such information 
is the 420-450 me band. This 
within itself is bad enough but 
to further complicate matters 
TV operation isrestricted (by 
mutual agreement) tothe upper 


portion of the band} The 
answer to long distance ATV 
seems to lie in a restricted 
bandpass system with its 


adaptability to the lower ham 
bands. 

In thisarticle I will de=- 
scribe a proposed setofstand- 
ards for such a system. Any 
comments directedto theauthor 
or WOKYQ regardingthis system 
would be well received. 

Before continuing itmightnot 
be a bad ideato refresh your- 
selves with the ONE-MC proposal 
presently before the FCC. See 
lastissue of ATV EXPERIMENTER. 


PROPOSED SYSTEM: Therestricted 
bandpass TV system (RBTV) was 
designed tosatisfy the following 
requirements; 


The system should have: 


(1) Theability toaccomodate 
a wide latitudein design at 
the transmitting location 
while retaining full con- 
patibility at the receiving 
end. For example the ATV 
novice can get on the air 
using only the simplest of 
equipment, or the advanced 
technician may transmit a 
relatively highquality pic- 
ture, having over200 scann- 


ing lines with a horizontal 
resolution exceeding 200 
elements per line. 


(2) The ability tousestand- 
ard TV receivers with only 
slight modifications. 


(3) Provision for transmission 
of audio with the videosig- 
nal via a commontransmitter. 


(4) The ability to usean RF 
bandpass of 1 me or less. 


(5) The ability to allowthe 
standard broadcast TVsignal 
to assist in the set up or 
checkout of equipment. 


The final specificationswee 
arrived at after manyscanning 
combinations were tried and 
later discarded, for onereasm 
or another. In somecases the 
system was practical but the 
equipment necessary wasoverly 
complex. In addition to sett- 
ing a requirement forthe sync 
generator (in interlaced op- 
eration) to have no more than 
two frequency dividers, the 
problem was complicated de to 
conflicting factors. For ex- 
ample, in an interlaced gystem 
the number of scanning lines 
per field is required to end 
4n a fraction, while the fre- 
quency dividers must have di- 
vision rates equal to a whole 
number. The math involved in~ 
dicated there were few scan 
rates that would satisfy all 
the system requirements. 

Once the receiving equipment 
is modified for the system 
standards, i.e. Ghanges nec- 
essary to utilize the different 
horizontal scan rate andsound 
subearrier, no furtherwork is 
required at the receiving end. 
At the transmitting sitethere 
are three different scanning 
techniques to pick fron, and 
a choice of threeRF bendwidths 
that can be used. 

(1) The simplest picture pos- 
sible in the W3AEH-TV system 


uses a horizontal scan fre- 

quency of 3150 cps and pro- 

vides a 50 line raster, non- 

interlaced. Although the 50 

line picture does leave a lot 

to be desired, resolutionwise, 
4t does allow for simplified 

equipment and set up procedures 

to be used. Thesynegenerator 

may be dispensed with, as no 

interlace is required. A fast 

check ofthe horizontal scan 

frequency may be made by tuning 
in the modified broadcast re- 

ceiver to a local commercial 

station, and adjusting the hor- 

4zontal hold for fivepictures, 
side by side, on the CRT screm. 
(3150=1/5 of 15,750cps) The 

receiver AFC should be disabled 
for this test, due tothe pos- 

sibility that the 5:1 frequency 
difference will generate a 
correction voltage from the 

phase detector and cause the 

horizontal sweeposcillator to 

be pulled off frequency. 

The apparent vertical rfres- 
olution may be increased by 
the use of an aspect ratio of 
2:4, this change requiring mly 
slight readjustment ofthever- 
tical height control in the 
camera and allviewingmonitors. 
Prolonged tise of this aspect 
ratio should be avoided where 
the camera tube target area 
might be damaged byunderscann- 


ing. 

72) The following method of 
scanning is a more realistic 
form of operation which could 
serve the majority of ATV 
enthusiasts with a picture 
quality comparable to the medium 
fidelity of the amateur voice 
signal. Using a 105line pic- 
ture, it retains a horizontal 
sean frequency of 3150 cos and 
employs a 2:1 interlacing ar- 
rangement identical tothat of 
standard broadcast operations. 
Two fields are required to 
sweep the screen to form the 
complete picture, the first 
scanning the oddnumberedlines, 
the second, interweaving between 
the lines of the first field 


Case, 


to form the evennumbered lines 
of the picture. A syne gen- 
erator, such as that shown in 
figure 2a may be used to pro- 
vide synchronization for this 


system. 

(3) The third method, as 
shown in figure l, is well 
suited for the advanced ex- 


perimenter or where high res- 
Olution is desired. Vertical 
resolution on the orderof 100 
or more, and ahorizontal res- 
Olution above 200, is attain- 
able using a 4:linterlacesyne 


FIRST FIELD 


SECORD 
BACH FIELD = 52,25 LINES 
4:1 URTERLACED SCANNING 
208 
3 ae 2 
? JRE 
203 . 
202 
207 a 


FIGURE 1 


generator (figure 2b) in con- 
junction with the 800 kcvideo 
bandpass to bedescribedlater. 
Note that a horizontal fre- 
quency of 31355 cps instead of 
3150 cps is necessary here. 
There being only a 15 cycle 
difference, the receiver AFC 
will remain effectiveforeither 
frequency. 

Of course nothing is gained 
without compromise; in this 
it is the frame rate 
which, requiring fourseparate 
fields to form one complete 
picture, dictates aframe rate 
of 15 per second. This factor 
could tend to limit the max- 
imum rate of motion insubject 
material, however the use of 
interlaced scanningrather than 
switching of an entire frame, 
as in motion picture photo- 
graphy, cause no more objec— 
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tionable flicker, andpossibly 
less, than that of thel6frame 
per second rate of home movie 
equipment. The persistencyof 
the vidicon camera tubeshould 
preclude this objection. 

Figure 3 shows thesyncpulse 
width, line and field time 
duration at thesescannmgrates. 
Also shown is the relative 
levels of the composite sync, 
video and audio signalwithre- 
gard to transmitter power out- 
put. It should be noted the 
dynamic range of thevideosig- 
nal is slightly com- 
pressed as compared 
to commercial stand- 
ards. Thisis to aid 
in thesynchronization 
at the receiving lo- 
cation during heavy 
QRM conditions. It 
also allows theaudio 
subcarrier tobe trans 
mitted with aminimum 
of interference to 
the picture, evenun- 
der peak whitecondi- 
tions. 

Aside fromthe scann- 
ing options, the sec- 
ond area wherein a 
wide latitude inde- 
sign exists is thetransmitted 
RF bandpass. Figure 4 illus- 
trates the choices available; 
4a being the simplest,’ using 
double sideband techniques. 
The drawback here is thatonly 
$ the bandpass is actuallyneo- 
essary for reception. Twosta- 
tions, using the spectrum pro- 
file of 4b, could use a 1 me 
channel simultaneously or even 
work duplex. 

The bandpass diagrammed in 
4c is useful in highresolution 
work and is perfect for the 
4:1 interlace systemmmtioned | 
previously. The video infor- 
mation transmitted can be ex- 
panded further using suppressed 
carrier SSB techniques, but 
this would probably entail fur- 
ther modifications in the re- 
ceiver. p 

The remaining problemin the 
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RBTV system is thetransmission 
of audio. The simplest solu- 
tion would be to use existing 
voice transmitters (whenavail- 
able) on whatever frequency is 
convenient. This method has 
its drawbacks, especially in 
the case of portableoperation, 
where redundant equipment as 
well as additional power and 
space requirements are nec- 
essary. Compatibility isalso 
lost by this technique, for 


example; each station in the 
QSO may operate on a different 
amateur band and not have re- 
ceiving capability for theoth 
er stations frequencies. 

A second method is tofollow 
commercial practice andutilize 
a separate voice transmitter 
whose carrier is spaced the 
required amount away from the 
video carrier. This againwill 
leave us with the problems of 
redundant equipment, space, 


H = 318 microseconds 
Transmitter power 
V = 16,666 microseconds output 0 db- 100 % 


ae H = 50 microseconds (max) 


V = 1000 microseconds (max) 


FIGURE 3 
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10 Audio subcarrier 
0% level 


power, etc., andalsofrequency 
g@ritt of elither carrier. 

The obvious solution is to 
use an audio subcarrier mixed 
with the video signal on a 
common transmitter. An FMmod- 
ulated subcarrier of either450 
KC (deviated + 5 KC) is used 
to modulate the video trans- 
Bitter. The tenth and. ninth 
harmonic of these subcarrier 
frequencies (respectively) is 
4.5 mce This greatly simplifies 
audio reception, requiringonly 
that a harmonic generator 


(possibly a diode or an amp- 
lifier-limiter arrangment) be 
inserted between the receiver 
video output and the 
Sir L's 


4.5 me 


Sound 1.f In the case 


FIGURE 4 (a) proposed stand- 
ard for the simplest ONE TV 
system. (b) proposed standard 
using suppressed lower sideband 
techniques. This would allow 
two stations in a one mcchan- 
nel or allow for duplex type 
operation. (c)proposedstand- 
ard for high resolution work 
using 4:1 interlace. 
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of split receivers, a 900 ke 

slope detector can beadded to 

the chassis, its outputfed to 

the audio amplifier, or the 

received subcarrier may becm- 
nected to an AM broadcast re- 

ceiver having a 455 i.f.; either 
tuning’ slightly off 900 ke or 

coupling into the i.f. strip 

will accomplish slopedetection 

of the FM signal. 

I think a system suchasthis 
can be useful to amjority of 
the ATV types. It allows a 
station to get on the airwith 
as simple or as complexasystem 
as is desired withoutimposing 
any severe requirement on the 


receiving equipment. Itisfelt 


a narrow band system such as 
this can successfully mke use 
of the "dead zone" frequencies 
now lying dormant bythe major- 
ity of the VHF population. 

A few points of interest re- 
garding the RBIV system; high 
quality audio, or especially 
telemetry taperecorders, when 
used as a video recording me- 
dium will yieldsurprising re- 
sults; also, use of thesescann- 
ing rates, coupled with the 
full 4 mec video response will 
permit a picture having ahor- 
izontal resolution exceeding 
2000 (theoretically, actually 
limited by spot size) to be 
transmitted. Of course this 
requires operation on thehigh- 
er UHF bands, and has very 
limited application. 


JeSE3E FETE TENE 

Bill Jack, WA4LGO hasput his 
two cameras to use in a novel 
way.- He has the two mounted 
side by side (lenses about 4 
inches apart) and synced to a 
common generator. The output 
from one camera is fed to the 
red amplifier in hiscolor set 
while the output from the other 
is fed to the blue amplifier. 
With the green gun biased off 
he has a live 3-D TV system 
providing, of course,he views 
the monitor through red-blue 
filter glasses like those we 
used to use to look at 3-D 
comic books. 


FOR VIDEO 


In an R-Camplifier, the mid- 
frequency gain of a pentode 
is approximately gmRy and the 
frequency at which the high 
frequency response 


1 


where 
Bm=tube's transconductance 
Ry=load resistance 
C+=capacity shunting Ry, 


The gain-bandwidth product of 
a given circuit is then 


SmRy, 
and is fairly constant. Thus 


for any given gainrequirement, 
the circuit will have acertain 


maximum bandwidth, and vice- 
versa. 
The "figure of merit" “of a 
pentode is often defined as: 
Mi="8mn = Sm 
C+ CL tC tACpntC, 
where 


Cy=tube input capacity 
C,=tube output capacity 

Ac. =Miller effect capacity 
04 e8tray capacity 


The figure ofmerit of anumber 
of common pentodes is listed 
in table 1 on the following 

page. Values are given for 
stray capacity of 10, 20 and 
30 mmfd. The tubegain "A" is 
assumed to be 15 for computation 
of the Millereffect capacity. 
Column 7 indicates whether the 
suppressor grid is isolated 
from the cathode. It is often 
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X oud |} ond 
AMPLIFIERS 
used in video amplifiers for 
blanking insertion. 


The best tube in this list 
is the D3a, a "high slope 
tetrode" manufactured by the 


General Electric Co. of England. 
It has a plate dissipation of 
4 watts and is described by 
G.E. as "having a  slopele eer 
35 ma/v and being suitable for 
use in wideband amplifiers”. 
Price is probablyrather high. 
The 6EW6 is a good bet, as is 
the 6DK6. 

This figure of meritis based 
solely on small signal gain- 
bandwidth considerations. For 
large signal applications, like 
CRT drivers, etc, the maximum 
obtainable platecurrent swing 
is more important than the 
tube's transconductance or 
capacity. For thevast majority 
of video applications, however, 
this figure of meritis a good 
guide. 


TRIODES: <A rule of thumb in 
the art of television is"any- 
thing you can do with pentodes, 


you can do with triodes, if 
you think long enough.” As 
video amplifiers, the better 


low triodes include the 6BL7, 
12BH7A,12AU7 and 6SN7. Among 
mediumA triodes, the 6U8, 6X, 
6J6 and 12AT7 are good. In 
computing the gain of a wide- 
band pentode R-C amplifier, 
the effect of plate resistance 
is ignored as it is at least 
20 times the load resistance. 
With triodes, however, Yrp is 
often the same order of mag- 
nitude as the load resistor. 
This complicates the ex- 
pression for gain-bandwidth 
product, andobviates any simple 
expression forfigureof merit. 
The gain of atriode R-C coupled 
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TABLE 1 
amplifier is equal to: to compute the bandwidth of 
the circuit with the tube re- 
Ae Ry, moved and replaced with its 
Ry tr + (1) Rx output capacity. The upper 
frequency limit, fois deter- 
where mined by the magnitude of Ry; 
p=tube amplification factor and the tube capacities and 
Ry=load resistance the stray capacities. Then 
Lp=plate resistance the bandwidth with the tube 
Ry=cathode resistance inserted is 
If the cathode is bypassed, da ett 1+ RL, BRK 
Rx in this expression reduces petit 
to zero. One wayof computing The second term Ry/t BFS 
the amplifier's bandwidth is caused by the finite’ plate 
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resistance of the triode. The 


third term 


PRK 
V8 


is introduced by the cathode 
degeneration. Again, if the 
cathode resistor is bypassed, 
Ry reduces to zero. Bandwidth 
expansions of the orderof 3-5 
are common with triodes. 


HKU 


BAR 
GENERATOR 


Jim Ahlstrom, K3MXU 
Glenside, Penna. 


If you are having difficulty making initial contacts this 82¢ 
item can completely change your chances for success.e.ebelieve 


or not i 


To establish initial video 
contact, many hams feed a 300 
or 360 eps signalfrom anaudio 
oscillator into their video 
modulator. Although this is 
rather inconvenient, the re- 
sultant horizontal black and 
white bars are easy tospot in 
the snow.e.e.-even if the antenna 


is not perfectly aimed. On 
first thought it may be hard 
to believe that a group of 


black and white bars wouldmake 
the difference betweenpicking 
up a good TV picture and none 
at all....but it mostcertainly 
wLllliy If this is; the case 
then why not build ahandy 82¢ 
oscillator right in your mod- 
ulator where it will always be 
ready to use? 


Schematic of such a generator 
is shown below. Onlyonepanel 
control is required and when 
turned off has no effecton the 
modulator. If all parts are 
purchased new (howridiculous), 
the whole thing should cost 
about 82 cents! Keepthe lead 
from the NE-2 to thegridshort, 
and for the modulatorshown in 
WOKYQ's HAM TV book, connect 
it to pin 7 of, the L2at7seeae 
other rigs, put it where nb 
works best. The values shown 
are about right, butvariations 
in the neon bulb and supply 
voltage may make changes nec- 
essaryeeethis is best checked 
by watching on nearby monitor 
to see if the bars are locked 
if not change the 680K slightly. 


Television 


Standards 


The establishment of standards 
for TV equipment is important 
right now when amateur tele- 
vision is really getting off 
the ground. Why? Well, con- 
sider an incident at alondon, 
England hamconvention adecade 
ago: Two amateurs arrived to 
put on a demonstration of ham 
TV. One broughthis camera, the 
other a transmitter. It was 
only at the convention that 
they realized the transmitter 
required a 10 volt, white pos- 
itive signal, while thecamera 
was designed to deliver lvolt 
with white negative! They 
probably had incompatible con- 
mectors, too. To prevent oc- 
currences like this from hap- 
pening all the time, amateurs 
have more or less accepted a 
standard signal: all equipment 
that is to generateor receive 
syne pulses or video signals 
should use 75 ohm cable with 
a1 volt peak to peak signal 
level, white going positive, 
syne negative. Connectors are 

enerally of the UHF series 
fae, Amphenol S0-239 and 
PL-259...ssee fig. 1.) 

This standard is of extreme 
importance to those with conm- 
plicated rigs involving many 


s 


) 
a 


CHASSIS 
CONNECTOR 


CABLE 
CONNECTOR 


Fig. 1Standard cable connectors 


program sources, mmitors, etc., 
asit makespossible the pooling 
of equipment for public den- 
onstrations and it facilitates 
the sharing of schematics and 
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data. It is also important 


to the beginner as it makes 
provision for future expansion. 
If his transmitteris built to 
the standard, then any future 
camera, flying spot scanner 
ete. will plug right in. 

There is a tendency for an- 
ateur television equipment to 
use one or two common power 
supplies, rather thanseparate 
supplies on each chassis. To 
simplify the exchange of equip- 
ment, schematics and data, it 
is to our advantage to stand- 
ardize as much as possible on 
power voltages. For general 
use, +250 volts,-lOSend -150 
volts DC and 6.3 volts ACseem 
a good compromise. Of course 
for self-contained units like 
many camera units with integrated 
power supplies, this doesn't 
apply. 

There are a number of non- 
electrical standards too: like 
3.75 I.P.S. tape speed fortape 
letters and lectures. T0 ex- 
change slides for flying spot 
scanners, 35mm slides arerec- 
ommended (24 x 18mm), Tis th 
color, they should be positives. 
If black and white, negatives 
are recommended as they are 
easier to make. 


DON'T FORGET THE BEGINNER: A 
lot of the new ATV equipment 
on this continent uses separate 
time bases in each scanner or 
camera. Usually the vertical 
sweep is synchronized to the 
powerline while thehorizontal 
sweep is freerunning and non- 
interlaced. Thus, switching 
program sourcescreates momen- 
tary vertical and horizontal 
instability in monitors and 
receivers. For more advanced 


rigs, one central synchronization. 
generator is used, often one 
which generates the complete 
commercial waveforms: vertical 
drive, horizontal drive, mixed 
syne and mixed blanking. All 
program sources are synchronized 
to this generator and thus to 
each other. Stable switching, 
mixing, dissolves and special 
effects then become practical. 

This complicates matters a 
great deal, as various pulses 
must be fed to each camera, 
scanner, monoscope, etc. SO, 
much is to be said for the 
simplicity of having separate 
sweep units in each program 
source. No standardization of 
this aspect of ham TVis prac- 
tical or even desirableas any 
compromise would be too com- 
plicated for theinexperienced 
newcomer to ATV. 

You are in no way obligated 
to accept thesestandards, but 
I thinkeveryonewillagree that 
their general acceptance would 
benefit the hobby. 


(Editor'snote) This is an in- 
portant subject. Yourcomments 
on these and other standards 
are hardily welcomed. Later 
we would like to print a com- 
plete listingof all standards 
most practicalfor our ATV ap- 
plications. Keep in mind 
however, that this is in no 
way attempting to devalue the 
importance of free running, 

single unit type equipment. On 
the contrary, the role this 
type equipment has played to- 
wards getting the ballrolling 
for many an amateur is in- 
measurable! Many an inex- 
perienced amateur would have 
thrown up his arms in dis- 
couragement withoutthe access 
to such equipment. Even here 
though, certain basic standams 
should be observed...esuch as 
75 ohm outputs, syne negative, 
ete. So let's hear your com- 


ments either pro or cone 


HHH 


STANDARDIZATION 


Here's another article on that 
standar- 


important subject of 
dizing ATV gear. 


Wouldn' tit? be mice Hf "aL! 
amateur TV enthusiasts hada 
standard by which to build 
equipment and operate their 


stations? Thisarticle contains 
but a short summary of the 
possibilitiesof standardizing 
plugs, cable markers, etc. 
There are no doubt manyothers 
that could be included, but 
these are the ones that Icom- 
sider most important. 


PLUGS: If the camera is oper- 
ated byan external power supply 


Larry Perry, K4EFV 
Box 25 
Madison, Tennessee 


such as would be the case of 
the ATJ/ATK series the octal 
8 pin type plug would beideal 
as wired below. 


B+ 
iow yoLTAGE) 


ae Low vocTage AC 


: $ 
- (TALLY wens ) 


For those who don't prefer the 
octal typeplug for some reason 
any of the Cinch Jones Series 
200 plugs and sockets can be 
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used if they arewired with the 
pins connected as shown below 
and a short matching piece of 
cable with an octalplug onone 
end end a matching CinchJones 
plug or socket onthe other end 
is kept handy for visiting TV 
enthusiastswith theoctal plug. 
At the power supply thesocket 


should be of the female type 
moekeep the H.V. .from being 
exposed. The socket at the 
cemera should be of the male 


type again sothat no H.V.will 
be exposed whenthe power supply 
cable is loose. The cablewill 


have female type plugson both 
ends so that it doesn't make 
any difference which end is 
plugged into the camera and 
into the supply. 


Connections 

Gnd 

Fil (6.3VAC) 

Fil (6.3VAC) 

B- 

B+ 5 
Neg low voltage” 
low voltage AC” 
low voltage AC” 


D> 
io) 


COs] OV a) PO 


(telly lights 


etc) 
* when needed 


It has been my experience to 
not put video or sync on the 
same plug or connectionas the 
power supply as 60 cycles seas 
to creep in onthevideoregard- 
lesse Thus for the video out- 
put from the camera I suggest 
the regular coax connector (SO- 
239 or 81R). The samegoesfor 
the syne connector. 

The input to the modulator 
from the camera should also be 
of the regular coax connector 


type 


COLOR CODING: For thosewho 
wind their own coils may I 
suggest a codingsystem beused 
as below. This coding system 
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seems to bepretty well standard- 
ized throughout theTV industry. 


RED FRED 
HORIZ 
Focus 
L 
WHITE GREEN 
— BLACK 
HorIz bag 
DEFLECTIOW 
BLACK Wane 


For the actual internal wiring 
of the equipment, the color 
coding as explained in the 
Radio Amateur's Handbook will 
prevail. 


OTHERS: For the antennas, I 
suggest horizontal polarization 
Since that is the present 
commercial standard, virtually 
all home antennas are mounted 
that way. Of course this will 
vary from area to area as far 
as ATV enthusiasts are concerned. 
For an operating frequency I 
suggest 442 me since this is 
high enough to prevent inter- 
ference from the gang experiment- 
ing with veryselective equip- 
ment and yet can beobtained by 
triplingfrom 2 metersas seems 
to be the casein most stations. 
Anotheradvantage of this freq- 
uency isthat mostUHF TVtuners 
will reachthis frequency with- 
out any adjustment or padding 
of the oscillator. 

The standards mentionedhere 
are onlypossibilities and could 
be changed, but I think this 
is a step forward inthe stand- 
ardizationof the equipment 
used in ATV experimentation. 
By standardizing connectors, 
cables, etc., all members of 
the Ham TV fraternity could 
exchange equipment and pool 
equipmentwithout thenecessity 
of figuring out modifications 
of existing connectors, etc. 


MODIFICATION OF COMMERCIAL UHF CONVERTERS 
ON THE ATV BAND 


Here's how WA2TRT solved the 


problem of ATV reception! 


Having completed our cameras 
and transmitters, the problem 
arose, wnat to do about the re- 
ceiving end? As the title im- 
plies, a UHF converterfeeding 
a conventional TV setwas con- 
sidered to be the easiest ap- 
proach. Its frequency range 
is 470-890MC and withthe con- 
sideration that the ATV band 
is 420-450 MC, this leaves us 
with only a twenty MC differ- 
ence between the low side of 
the commercial UHF and thehigh 
side of the ATV band. 

Before we get into theactual 
conversionof theUHFconverter, 
I think an explanation isnec- 
essary as to the commercial 
UHF problen. 

Many cities have sufferedin 
the sense that these UHF sta- 
tions came on the air withgreat 
gusto and people bought con- 
verters to receive thenewsta- 
tions; however, they proved to 
be no competition withthe VHF 
channels and soon disappeared 
from the scene. As to what 
the future has in store,it is 
rather difficult to say. 

The reason formy delvinginto 
the commerical UHF problem and 
also our decision to use UHF 
converters for our receiving 
station is their great avail- 
ability. We have always been 
searching for ways to save money 
in ATV for thereason that the 
cheaper an amateur can put a 
TV stationon the air the greater 
number of us there willbe. Il 
use the word cheapin the sense 
of money and not quality! 

I am sure that: unless you 
live in a remote area of the 
U.S. you will be abletolocate 
a converter within aradius of 
50 miles of your QTHfor avery 
reasonable price because of 
what has been stated previously. 


Joe Forth, WA2TRT 
123 St. Boniface Rd 
Cheektowaga, 25, NY. 


At the present time we have 
a channel 17 in the Buffalo 
areay Tt is’ an educational 
channel creating very little 
interest...possibly because it 
is on the air a mere 4 hours 
a day. Iam certain similar 
situations exist inmany other 
parts of the country. We had 
no difficulty inlocating these 
self-contained converters and 
in fact, all five of the ones 
presently in operation at our 
QTH were given to us! 

On all theconverters wehave 
adjusted we found it made no 
difference as to the manufac- 
turer or tube lineup; all re- 
sults proved to be satisfactory. 
However, if a choice can be 
made as to the type, try to 
obtain one with an IF amp. It 
will tune sharper than one with- 
out, but will have greatergan 
so essential for distant re- 
ception. 

The incoming frequencyin the 
range of 470-890 MC (channels 
14-83) is mixed in a crystal 
diode with a local oscillator 
signal (usually generated by 
a 6AF4 type tube) providingan 
IF output in theVHF channel 
range (2-13)...in most cases 
it will be channel 5 or 6.(In 
the case of the Regency two 
tube model it will be Ch. 10) 


470-§9o MC 


(cx 5-6 oR) 


RLocK QF WHF CONVERTER 


We have tried toadjustvarious 
UHF converters withsignal gen- 
erators, howevermost generatars 
in the 450 MC range have out- 
puts that are harmonicsof some 
lower frequency, consequently, 
with intermixing of frequencies 
in the signal generator and 
the converter manyfalse points 
can be obtained and thismethod 
was given up. 

Two methods can beused, each 
will be found to be very easy 
to perform. 


METHOD ONE: The first method 
4s used in areas where there 
is a UHF channel inoperation. 
(The frequency assignment for 
UHF television consists of 70 
6 MC channels...14 to 83 in- 
clusive, beginning at 470 MC 
and ending at 890 MC.) 

Note: Be sure to set theTV 
receiver on the proper VHF 
channel...thatis, theone that 
matches the output of your 
converter. 

We will use Buffalo, N.Y.for 
an example. This station as 
mentioned earlier operates on 
channel 17, 488-494 MC. In 
this case, we simply tune to 
Ch 17 and begin adjusting the 
local oscillator till we have 
creeped the station up to ch 
25 on the converter. This 
brings the ATV band into the 
channel 14 to 19 range. 

As can be seenfrom the above, 
we are effectively tuning the 
received channel up the UHF 
band to bring the ATV band in 
the range of the converter. 
We tried this with many types 
of converters and found only 
one that would not tunein the 
range of the ATV band. Inthis 
case it wasnecessary tosolder 
a 1-7 mmf variable capacitor 
across the L.0O. coil.Alllocal 
oscillators worked well and 
in no case did we lose oscil- 
lation. 


METHOD TWO: The second method 
is to tuneup your transmitter 
with lecher wiresas suggested 


by WOKYQ in HAM TV, pages83-5. 
Set the transmitter frequency 
to 435 MC, which puts you in 
the middle of the band. (A 
dummy load will suffice for 
this close range.) 

Connect the antenna to the 
converter and adjust the L.0. 
slug on the converter to pick 
up the radiated test signal (a 
test pattern is best but not 
absolutely essential) till it 
can be received on channel 19 
or higher. This will allow 
you to cover the entire band 
very easily. 

Tt is difficult tor pinpoint, 
which tuning adjustmentis the 
L.O. in the converter due to 
the wide variety of modelsthat 
are presently on the market. 
However, upon taking the con- 
verter apart, you should find 
no difficulty in determining 
which one it is. Ifnecessary 
we suggest obtaining a print 
or schematic either from the 
manufacturer of SamsPhotofact 
before starting; in fact, it 
would probably be a good idea 
anyway, shouldparts replacement 
or trouble shooting be nec- 
essary later on. 

Should you be lucky enough 
to own a TV receiver with a 
UHF converter in it, use the 
same procedure as above re- 
membering to adjust therabbit 
ears or other type antenna to 
a 1/2 wavelength forbest re- 
ception (usually 13-14 inches 
total length). 


See you on ATV, 
Joe Forth, WAeTRI 


HHI HEN 
ONE KILOWATT ON 420 MC 


Effective January 2, 1963 the 
FCC will allow 1 KW operation 
on the 420-450 MCband subject 
to certain area restrictions. 
See the January issue of QST 
TOLL ie ele Gti « 
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470 mc if the full length of 
the lines could be used. (See 
figure 3) The travel of the 
ore a bars is limited by a 
all arm on the shaft which 
ones to rest against a pin 
on the wall of the converter. 
This arm is important as it 
prohibits the shorting bars 
from coming clear out of the 
lines as the lowfrequency end 
of the lines are open. One of 
two things must be done. Hither 
the arm must be removed from 


Fig. 2 The Mallory Inductuner 
the shaft, the shaft rotated 
so that the shorting bars come 
almost to the end of thelines 
(leave a safe margin, you've 
got plenty of lee way) and then 
the arm replaced on the shaft; 
or the arm, which is perhaps 
4 inch wide, must have B's 
end ground part way througnto 
allow the necessary extension 
of the rotation range. 

Either procedure will work 
nicely though the second one 


3) 

fe 
09 
. 
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inside 
the Mallory Inductuner 


appearance of 


has the advantage thatit does 
not change the calibration for 
the regular UHF TV channels. 
Access to the armis a little 
difficult in that. LU eee 
cealed behind athin sheet metal 
flap whichis actually part of 
the chassis folded across the 
front of the tuner. Though 
there are screws on one side, 
the flap is apermanent fixture 
and must beremoved completely 
to allow access to the shaft 
arm. Undue the screws and 
grasp the flap firmly with a 
pair of pliers. With tMepliers 
tear the flap back andbend it 
back.and forth untilit breaks 
at the fold point (or cut it 
with sheet metal shears). This 
will leave the armexposed and 
ready for modification. You 
will now notice that the arm 
is mounted by meansof splines 
on the snaft. Anchor the end 
of the shaft nearest the arm 
(the tuning knob end) in avise 
and carefully work the arm 
loose with a pair of pliers. 
Now rotate the shaft to the 
end of the lines (orgrind the 
arm) and replace the arm _ so 
that it rests against thestop 


pire Tap the arm back onto 
the splines .and that ts a5e 
there is to it. Thisproceduram 


will move.the tuning range 
down somewhere in theneignhbor - 
hood of 100 mc and will allow 
operation of a conventional } 
receiver over the entire 420- 
450 me band as well as all or 
most of thecommercial TY band. 


THE RHE MODEL 200: This unit® 
wo parallel tuned lines. 
ae each in the antenna and 
oscillator circuits These 
lines are thin stripeer metal 
lsid flat on a phenolic board 
and may be produced by orinted 
circuit techniques. They are 
tuned by ganged movable short- 
ing bars but there isno extra 
line length available so ca- 
nacitive padding of ths cir- 
cuit is necessary. A small 
removable plate on the bottom 


CONVERTING UHF Tv TUNERS 


FOR ATV 


A fast way to start receiving 
amateur television signals 


With the adventof commercial 
and educational TV in the UHF 
portion of the spectrum, UHF 
TV tuners have become readily 
available in many partsof the 
country. 

Theseconverters may be either 
of the fixed channel typewhich 
allows a choice of pre-set 
channels or the tunable type. 
They tune afrequency range of 
470-890 me and have IF fre- 
quencies oneither VHF channel 
5 or channel 6. 

Most of these tuners may be 
adapted to ATV operation in a 
matter of minutes and in most 
cases such adaptationwill not 
Seriously effect their use- 
fullness as commercial TV cm- 
verters. 

These converters ususally use 
6AF4 self-excited oscillators 
and diode mixers. Some have 
IF amplifiers and others do 
not. For best results IF amps 
should be addedto those units 
which do not already have then. 

Almost all of them use some 
form of parallel tuned line in 
the tuning circuits. Figure 
1 shows a typical converter 
circuit. 


IF OUTPUT TO AMP 
OR VHF Tv SET 


Gare 


\y, ed 


ALL UNMARKED CAPACITORS APROX 2--3MME 


Fig. 1 Schematic of a typical 
UHF converter 


Jim Kennedy, K6MIO 
2816 E. Norwich 
Fresno, Calif. 


Photos by: 
Joe DeYoung, WA6CQL 


THE SIGNAL: The signal enter 
through the antenna terminals 
and is coupled into a tuned 
line for image rejection. From 
there itis coupled tt the mix- 
er diode. The output from the 
local oscillator is also fed 
to the mixer diode and the IF 
signal, (antenna signal fre- 
quency minus local oscillator 
frequency or vice versa) is 
taken out through the RFC which 
will pass VHF but not UHF. 

One of the following tech- 
niques may be employed in al- 
most any make of tuner. fhe 
converters described were se- 
lected because they are each 
representative of a specific 
class of design. 


THE MALLORY INDUCTUNER: This 
is the basic tuner usedin the 
Blonder-Tongue Model BTU-2S. 
The unit pictured in figure 
2 however, was obtained sepa- 
rately from the rest of the 
converter. 

This tuner has three parallel 
tuned lines. Two are in the 
antenna circuit and the third 
is in the oscillator. The lines 
are constructed of thin strips 
of sheet stock laid on edge 
and bent into circles. They 
are tuned by movable shorting 
bars which are connected to ea 
common shaft so that all three 
lines are ganged together. 

Close examination of the 
lines will show thatin itsw- 
converted state the travel of 
the shorting bars is limited 
to perhaps 250° of a possible 
3007 “of Fotation. In other 
words it-has a built in capa- 
bility of operation at fre- 
quencies considerably below 


of the tuner chassis allows 
access to the bottom of the 
6AF4 socket and one endof the 
lines. The lines are padded 
by two 4.7 mmfcapacitors. One 
on each line. (Seefigure 4.) 

The capacitors are added in 
parallel with the two trimmer 
capacitors alreadyonthe lines. 
This procedure allowed recep- 
tion of a 445 mc TV signal on 
what the converterdial called 
channel 18 and allowed recep- 
tion of the local UHF commer- 
cial channels though, ofcourse, 
the dial calibration was no 
longer correct. 


of RME 
converter showing the padding 
capacitors to beadded for ATV 
reception. 


Fig. 4 Inside view 


GiB. MODEL®UHF 103:;:'.Thi'sVcon= 
verter differs from the first 
two in a couple ways. 

Dire od tiete UMnMchdssis 
add on type" unit and, second, 
it is a pre-set channel type. 

This converter allows the 
user his choice of three pre- 
set UHF channels. Theunithas 
a turret assembly which con- 
tains the 4 sets of tuned lines. 
Turning the knob switches in 
the correct set of lines. 

The lines here take a dif- 
ferent form in that they are 
spiral wound pairs of wires 
which have a threaded metal 
slug which acts as a shorting 
bar and travels up anddown on 
the "threads" provided by the 
wire helices. (Notice: vim has 
a limited number of these con- 


vertersfor sale..cheap.) trite 
for details. As is,” thereon. 
verters have sufficient range 
to cover the band. All that 
is necessary is to use thenor- 
mal tune up .procedure which 
involves inserting a tuning 
tool into the adjustmentholes 
and with a signal of moderate 
strength going into the con- 
verter, tuning the oscillator 
until the signal is located. 
Then the tuning tool is used 
to peak the antenna adjustment 
and then the oscillator Ss 
tuned again until the other 
image or point where the sig- 
nal is received is located. 
Select whichever point gives 
you the best signal and peak 
up the built in IF amplifier. 
That is all there is to it. 

All three of theseconverters 
have been used at theauthor's 
home station and have been 
found to work quite satisfac - 
torily. They willprovide any 
ATV enthusiast with a cheap 
and easy ATV converter. 


SESE SESE TEE ME 

AXT-2 xmtrs tuned to 385 me 
and mixed with a 55 me signal 
from a six meter rig willgive 
you a 440 mc output for ATV.. 
eeewith much betterefficiency. 
Credit goes to Pete, W1YIXfor 
this idea. AXT-2 xmtrs have 
been available fromArrowSales 
Chicago for $15.95. Mention 
ATV Experimenter. 

Live camera enthusiasts; Al 
suggests rear control of your 
optical focus and iris setting 
through the use of a rod and 
pulley arrangement (a gearing 
arrangement might benicer but 
harder for the home constuctor 
to build). The rod, whichcan 
be mounted outboard or interal- 
ly connects to the lens through 
the pulley combination and the 
other end of the rod extending 
out the rear of the camerawill 
provide a much moreconvenient 
method of focusing and setting 


iris e 
SESE TEE TEE SE 


Don Rudikoff of the Bronx re- 
cently completed the ParkerTV 
camera and in the process ob- 
tained the followinginfo from 
a technician at Sylvania: The 
yoke as described in theParker 
article must have at least 22 
ohms resistance to function 
properly in that circuit.Per- 
haps this explains why somany 
fellows had trouble with the 
horizontal stage. 


INEXPENSIVE OPTICS 
FOR FLYING SPOT SCANNERS 


wes Toth 
1242 E. Fair Ave. 
Lancaster, Ohio. 


After thefirst thrillof ob- 
taining a picturefrom asimple 
flying spot scanner,most hams 
notice that thequality of the 
picture could stand improvement. 

Mostsimple scannersare milt 
without anyoptics, thatis the 
transparencyis placed directly 
in front of the CRI, thus mod- 
ulating the lightbeam emitted 
by it, whicheventually strikes 
the photocathodeof the photo- 
multiplier tube. Itis obvious 
that the transparency should 
be as closeto the light source 


as possible, otherwise the 
picture will be defocused. 
Being that the faceplate has 
a finite thickness it is in- 


possible toobtain perfect focus. 
The curvature of thefaceplate 
will also impose a separation 
between the light source and 
the transparency to be trans- 
mitted. An other disadvantage 
of this system is its lack of 
Sdaviabigity...to scan 2.x 2 
slides if a 5" or bigger tube 
is used. If the soans are 
compressed, loss of detail 
will result, due to the fact 
that the CRT can resolve only 
a limited number of picture 
elements per inch. Inthe case 
of most 5" CRI'sthisfigure is 
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approximately 70-100/inch, which 
AV the Voe se Ors ee ke a) de 
would result in approximately 
150 line resolution, or in 
other words less than helf of 
what a home TV set is capable 
of. 

One relatively inexpensive 
solution to these problems is 
to use a slide projector “in 
reverse"for theoptical system 
of the flying spot scanner. 
Any projector can be adapted 
for this job, howeverone with 
the capability of focusing at 
close range would be better. 

The modification consists of 
removing the projection lamp, 
its socket, and the cooling 
fan. The photomultiplier is 
installed in placeof the pro- 
jection lamp, and the pre- 
amplifier in any convenient 
space. The latter might preset 
problems in some of the small 
projectors, however with a 
little ingenuity this problem 
can be solved. 

Fig. 1 shows how this ar- 
rangement works: light from 
the CRT is collected, passed 
through the slide, then focused 
on the photocathode of the 
photomultiplier tube. 


CAT 


JECTIVE 
LES SLIDE cowd. LEMS 


06 PHOTO. 
TUBE 


Fig. 1 Simple optics for FSS 


This system allows not only 
the transmission of slides in 
the projector...if the slide- 
holder is left empty a trans- 
parency can be placeddirectly 
over the CRT, or amessage can 
be written on the faceplate 
with a grease pencil. HINT: (1) 
Some projectors are not de- 
signed for close focusing. It 
might be necessary to extend 
the range by bringing thepro- 
jection lens forward. (2)Itis 
advisable to mount the photo- 
cell socket such thatit canbe 
moved for correct positioning. 


K4DQ0, Berniehas made several 
modifications on his AXT-2 
transmitter inorder to get up 
to frequency with sufficient 
drive. He cut off the oscil- 
lator plate lines and made a 
4 wavelength out of them; put 
a butterfly at the end and 
feeds the B+ to thelines thru 
a couple RF chokes. Thisallows 
him to cover the band with a 
fairly good signal indication 
on a 10 watt lamp. I picked 
up his carrier and syne buzz 
at my QTH. 

I am just aboutready to put 
my APT-5 on the air...at the 
present we are experimenting 
with the video outputfrom the 
ATJ camera. I seemto have too 
much video as themodulatorhas 
terrific gain. I leftthe 931A 
tube in this. transmitter: to 
use as a test modulation in- 
dicator. Believe it would be 
possible to make a hole inthe 
cabinet and the 931A housing 
and useit as ascanning camera 
pickup. But as I have an ATd 
camera I haven'tgone into this 


phase. Lecher lines come with 
the APT-5 transmitters so no 
difficulty in locating the 


correct frequency will beex- 
perienced. 

We have given a number of 
demonstrations to hams here 
using the ATJ camera pointing 
out the back door with plenty 
of sun. Real nice pictures 
are obtained on the TV set 
using a modified UHF converter 
connected to a dummy antenna. 
Here is how I do it. Take two 


stiff wires the right size to 
fit a Mosley TV female plug. 
Attach wires to the plug and 
to the antenna screws on your 
UHF converter. Cut apiece of 
the BeaNy, round type TV lead 
about 153 inches long. Solder 
wires at both ends andcut one 
of the wires at the middle of 


the folded dipole and attach 
to a piece about two inches 
long. Put a Mosley Male plug 
on the other end and plug it 
into the female socket on the 


UHF converter. See fig. l. 


eS 
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ee oe ike 


I also have similarconnectors 
on my TV antennas so that Bt 
can plug into the low power 
transmitter direct orinto the 
balun which I use on theAPT-5 
and AXT-2. This is a 50 ohm 
balun to 300 ohm such as de- 
scribed in the HAM TV book ex- 
cept it is used in reverse. I 
find my APT-5 loads into this 
balun to the 300 ohm feed on 
my Cushcraft 11 element yagi 
very effectively. 


WALSA 


Users of ART-26's following 


K6MIO's conversion may find a 


considerable improvement if, 
instead of using a 25mmffixed 
capacitor between thegridter- 
minal and the grid shield a 
small variable capacitor is 
used and with the transmitter 
loaded into the normal sntenra 


this capacitor is then tuned — 


for maximum output asindicated 
on a remote field strength in- 
dicator.e. A Johnson no. 189-6 


subminiature...cap 1.8 to 13 


mmf works excellent. 
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Several good hints: (1) If 
you don't have a lensfor your 
ATJ Ike camera you can take a 
reading glass, such as found 
in variety stores, (they usu- 
ally sell for about a dollar) 
remove it from the frame and 
remount on the camera focusing 
housing...using the regular 
lens mount as the outer retainer. 
Vie says, "Have used such a 
system at oun QTHand find that 
picture detail is good. Lens 
seems to have sufficient light 
capability and we cannot detect 
any detail loss over regular 
lens that came with the camera." 
(2) A cheap and easyconverter 
for ATV is the receiver front 
end from an APS-13, tailwarn- 
ing radar. As you know they 
are less than $2.00 onthe sur- 
plus market and will give an 
IF output on the lower TV 
channels withoutmodification. 
While true they are noisy and 
unstable, they do provide a 
cheap and easy method of con- 
verting your ATV signal to your 
regular TV receiver. 


| Going way back to the May, 
1957 CQ article on the ATK/ATJ 
camera conversion article it 
is brought to our attention 
that the bias rect are shown 
in the wrong polarity. -Also, 
for better regulation the 83 
can be replaced with 400 PIV 
500 ma silicon rectifiers. 


W4Jsc/4, Hans from Tampa draws 
to our attention a drawinger- 
ror in the TV converter diagram 
on page 92 of the HAM TV book. 
The .0O1 mf condenser on pin 
7 of the 6BQ7A should go to 
ground instead of to pin 8 as 
shown. 
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Les Toth, Lancaster, Ohio sug- 
gests a few modifications for 
the ID66/AXR-1 TV monitor that 
appeared in ATV #2. 

Add another coax input con- 
nector for the sync. Thismakes 
it possible to loop throughor 
terminate it which ever isde- 
sired. Terminations forvideo 
applications are usually made 
by soldering a 75 ohm (2-150 
ohms in parallel) in a male 
UHF connector. 

To make the ID 66/AXR-linto 
a mobile monitor modify as fol- 
lows: 


6V-Replace 12SN7s with 6SN7s 
Wire all filaments in par- 


allel. Centering: 
FOV 

Ge 

sw 


@é NTERING 
CIRCUITS 


1eV-Use 12SN7s with all wired 

in parallel...except the 
6A07 and 807 and CRT. See 
sketch below: 


fate 
ASH? 
14SN7 Jon B30 
Centering as follows: 
bay 
lav e a 
/OW CE WTERIMG 
c/RCUulTs 


For B+ use either a dynamotor 
Or mobile power pack. 


Ted Cohen, W9VZL/9, from the 
Univ. of Wisconsin in Madison 
sends us this hint: Sharp QSL 
cards can be made by taking a 
pix of your ID slide off your 
monitor and use this pix on 
your cards. Very impressive. 


5FP50R TUBEGOOD FOR FSS CAMERA 


The price of some tubes may 
be on the increase but for- 
tunately this is not the case 
with the SFP5. Pricesare dow 
to an all time low...about $4 
from some surplus houses at 
time of this printing. These 
tubes make very good light 
source tubes for flying spot 
cameras. Their quality is as 
good if not slightly better 
than the 5AXP4 or 8xP4 TV serv- 
iceman substitution tubes (a 
FSS favorite, selling for about 
$20) and considerably better 
than the surplus 5FP7 tube which 
has been extremely cheap for 
quite some timefrom most sur- 
plus sources. 

The 5FP5 requiresno ion trap 
but does require afocus coil. 
If you have apermanent magnet 
type focus unit (from a dis- 
carded TV set) this will work 
fine...otherwise a standard 
focus coil will serve. the pur- 
pose. The decay time of the 
P5 phosphor is somewhat faster 
than the P7 and considerably 
faster than the P4. Tocorrect 
for this, use acorrection net- 
work as shown in theillustra- 
tion below. 

Adjustment merely consists 
of setting the phosphor cor- 
rector to the point where it 
just eliminates akind of ghost- 
ing effect. The high peaker 
is adjusted for elimination of 
smear. When the letter isin- 
properly set the picture will 
have either positive or neg- 
ative smearing...depending on 
whether too much or toolittle 
capacity is present in thecir- 
cuit. Negative smearing means 
the smear is theopposite shade 
of the original figure (white 
smear following 2 black figure 
and black smear following a 
white figure). Positive smear 
means the smear is the same 
shade as the original figure. 


8+ =22aSoVv. 8+ 
HIGH PEAKER 
CORRECTOR 


PHOSPHOR DECAY B+ B+ 
CORRECTOR 


Uniess otherwise stated, all 
condensers in mfd and resistars 
are $ watt. 
* indicates correctionnetwork 
components. 


L, & lL, 125 turns No 30 emanel 
re wound on LOOK, 1lWresista@ 


scramble wound. 
Sete He sete 


Cush Craft Antennas of 621 
Hayward Stes Manchester, N.H. 
makes very FB 16 element col- 
linear array for 430 mc.Model 
#CL416...$9.85 ham net. Has 
13.2 DB gain. 


REE 


SUBSTITUTION FOR THE 931-4 


With increased demandon the 
931-A photomultiplier tubes 
for flyingspot scannercameras 
the price seems to beclimbing 
and is presently around $5. 


However, the 93lis a direct 
replacement and works nearly 
as good as the 931-A. It can 


presently be obtained from var- 
jous surplus sources for about 
$2.00! 
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GLOSSARY OF ATV TERMS 


By Mel Shadbolt W9KQY 


ABERRATION: In lenses this is divided into two categories; colordis.ortionimow 
as chromatic aberration and image distortion kmown as chromatic aberration. Also 
used to define image distortions in the electron lens system of CRtubes and image 
converter tubes. 


ANODE: The plate on any vacuum tube. 


APERTURE: The size opening which determines the size of a beam of lightor stream 
of electrons. 


ASPECT RATIO: The numerical ratio of picture width to height. Present commercial 
standards call for a ratio of 4:3. 


BACK PORCH: That portion of the composite video signal which lies between the 
trailing edge of the horizontal sync pulse and the trailing edge of the corre- 
sponding blanking pulse. Note: This does not apply to industrial and amateur 
pulses which incorporate a single pulse for both sync and blanking. 


BANDWIDTH: The number of CPS expressigg the difference between the limiting fre- 
quencies of a frequency band. Example: A video signal extending from 440-445 mc 
has a width of 5 me. 


BLACK COMPRESSION: A non-linear amplification of signals in the black and near 
black regions of the picture thus modifying the tonal gradient. 


BALOP: Abbreviation of baloptican; a system for the projectionof opaque material 
for pickup by a television camera. 


BANDPASS FILTER: A filter network which allows only a certainbandof frequencies 
pass through it rejecting anything above or below its cutoff frequency. 


BLACK PEAK: This vs the maximum excursion of the video signal in the black direc- 
tion at the time of observation. 


BARREL DISTORTION: Image distortion where the sides of the picture bulge outward. 


BLANKING: Pulses whose instantaneous amplitude make che vertical and horizontal 
retrace invisible. 


BLANKING LEVEL: The level of the front and back porches of the composite video 
signal. 


BLEEDING WHITES: White areas in the video signal seem to run irregularly over 
into the black areas. This is an amp overloading condition. 


BLOOMING: An enlargement of the spot size and halation of thefluorescent screen 
of cathode ray tubes. Occurs in areas where the brightness is at an excessive 
level. 


BOUNCE: Sudden variation in the brightness level of a video signalcaused by power 
line variations, etc. 


BREATHING: Similar to “bounce” but at a slower regular rate. 


BURNED -IN IMAGE: An image which persists in the output Signal or a camera even 
after the camera has been repositioned on another scene. 


86 


CATHODE-RAY TUBE: A type of vacuum tube which has an electron gun arranged to 
direct a beam of electrons upon a fluorescent screen. This action causes the 
sereen to glow wherever the electrons strike. 


CHROMINANCE SIGNAL: That portion of the NTSC color television signal contain- 
ing the color information. 


CLAMPER: A device which functions during the horizontal blanking or syne 
interval to fix the level of the picture signal at some predetermined reference 
level at the start of each scanning line. ~ 


CLAMPING: The process of establishing a fixed level for the video signal at 
the start of each scanning line. 


CLIPPING: The cutting off of the peaks of a signal. This may be done in 
either the white or black regions of the video signal. 


COLOR BURST: In NTSC color, it refers to a burst of about 9 cycles of 3.6 me 
subcarrier on the back porch of the composite video signal. It serves as a 
color synchronizing signal to establish a frequency and phase reference for 
the color signal. 


COLOR SUB-CARRIER: In NTSC color, it is the carrier whose modulation sidebands 
are added to the monochrome signal for the purpose of conveying color info. 
The frequency is approximately 3.6 mc...actually, 3.579545 me. 


COMA: An image defect sometimes occurs in lenses and electron guns inwhich 
the image-forming spot is no longer round but comet shaped. 


COMPATIBLE COLOR SYSTEM: A color TV system which produces. a color signal that 
can still be detected as a black and white picture onmonochrome receivers with- 
out modification. 


COMPOSITE VIDEO SIGNAL: The entire video signal containing video, blanking 
and sync. ; 


COMPRESSION: A less than proportional change in output of a circuit for 
a change in the input level. The most common form of compression is sync 
compression. 


CONTRAST: The ratio of whites to blacks in a picture. 


DEPTH OF FIELD: The distance nearer or further than the distance on which a 
lens is focused which appears acceptably in focus. 


DETAIL: Similar to definition or resolution. It refers to the most minute 
elements in a picture which are distinct and recognizable. 


DIFFERENTIAL GAIN: The amplitude change of a video signalas the blanking : 
level is varied between black and white. Usually the video signal is a 3.6 me 
subcarrier. 


DIFFERENTIAL PHASE: The phase change of a 3.6 mc subcarrier as the subcarrier 
4s varied from blanking to white level...measured in degrees. 


DRIVING SIGNALS: Signals that time the scanning in cameras, etc. 
DYNODE: One of the electron-emitting components in the electron multiplier 


section of a photomultiplier tube or pickup tube. It amplifies the current 
emitted from the photocathode through the action of secondary emission. 


ECHO: A wave which has been reflected at one or more points in the transmission © 


medium with sufficient magnitude and time difference to appear as reflections 
or "ghosts" on the picture monitor. ; 


ELECTROSTATIC FOCUSING: A means of focusing an electron beam by the action of 
an electric field. 


EQUALIZING PULSES: Used to minimize the effect of line-frequency pulses on 
the interlace. Not used in ATV random interlace systems. 


FIELD: One-half of a complete picture (or frame) interval in an interlaced 
system containing all of the odd or even scanning lines of the picture. 


FIELD FREQUENCY: The rate at which a complete field is scanned... In our system 
this is 60 CPS. 


FLASH: A momentary interference to the picture lasting approximately one field 
or less and of sufficient magnitude to totally distort the picture information. 
Generally used only when the interference lasts for such a short duration that 
the basic impairment cannot be recognized. 


FLICKER: The perceptible variation in brightness when a series of images are 
presented on a screen at too slow a repetition rate. 


FOCUSING: The process of controlling the convergence and divergence of an 
electron beam. 


FOLLOWING (or TRAILING) BLACKS: A condition when the edge following a white 
object is overshaded toward black. 
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FOLLOWING (or TRAILING) WHITES: A condition when the edge following a black 
or dark gray object is shaded toward white. 


FOOT-CANDLE: A unit of incident light equal to the light from a 1 candlepower 
source at a distance of 1 foot. 


FOOT-LAMBERT: A unit of luminance equal to the uniform luminance of a perfectly 
diffusing surface emitting or reflecting light at 1 lumen per sq. ft. NOTE: As 
foot-candle is the unit of incident light, foot-lambert is the unit of emitted 
or reflected light. 


FRAME: In interlaced scanning it refers to both the odd line field and the 
even line field. 


FRAME FREQUENCY: The rate at which a complete frame is scanned. This is 30 CPS 
for the standard interlaced signal and 60CPS for non-interlaced signal. 


FRONT PORCH: That portion of the composite picture signal which lies between 
the leading edge of the horizontal blanking pulse, and the leading edge of the 
corresponding sync pulse. Often not used in industrial and ATV combination 
syne-blanking type pulses. 


GAIN FREQUENCY DISTORTION: A type of distortion inwhich all the frequency 
components of a signal are not transmitted with the same gain or loss. The 
frequency response of the system is said to no longer be "flat". 


GAMMA: A term that refers to the relationship between the input and output 
Of jaytV = bb or part of a ah ete It relates the brightness of a part of 
the televised scene with the brightness of the corresponding part of the 


reproduced image. Also known as gray scale rendition. 


GHOST: A shado image in the received picture offset either to the left 
or right of the rimary image. A ghost Sisplaced to the left of the 3 


primary image is designated as "leading" and the one to the right is 
designated as "lagging". When the tonal variations of the ghost are the 
Same as the primary image, it is known as a "positive ghost”...when it 
is the reverse, it is kmow as a “negative ghost". 


GLITCH: A type of low frequency interference, appearing in the form of a 
narrow horizontal bar moving vertically through the picture. 


HALO: Usually, a dark area surrounding a very bright object caused by 
overloading of the camera pickup tube. Reflection of studio lights from 
Shiny objects such as jewelry might cause such an effect. Under certain 
conditions it is possible for a white "halo" to surround dark objects. 


HIGH-LIGHTS: The maximum brightness of the picture occurring in the regions 
ef highest illumination. 


HORIZONTAL BLANKING: The signal which extinguishes the scanning beam at 
the end of each scanning line for the duration of the retrace. 


HUE: ‘In everyday usage, it corresponds to "color"; i.e., green, blue, 
red, etc. Black, white and gray do not have hue. 


ICONOSCOPE: <A camera pickup tube employing a high-velocity electron beam 
which scans a photoemissive mosaic having electrical storage capabilities. 


INCIDENT ILLUMINATION: The light that falls upon an object to illuminate it.. 


INTERLACE: To intersperse alternately two or more sets of scanning lines 
or fields. , 


LON SPOT: <A spot on the fluorescent surface of a CRI which is somewnat 
darker then the surrounding area due to bo.ibardment by negative ions 
which reduce the sensitivity. 


ION TRAP: An arrangement of magnetic fields and apertures designed to 
allow an electron beam to pass through but to obstruct any ions. 


JEEPING: Modification of a TV receiver to allow video to be fed directly 
to the video amplifiers. 


: JITTER: Partial loss of synchronization causes this problem. It may 
, refer to individual lines or to the entire field. 


KINESCOP#: Film recordings made directly from the face of a picture tube. 
Also refers to picture tubes in general. 


LEADING BLACKS: A condition when the edge preceding a white object is 
overshaded toward black. 


LHADING WHIiss: A condition when the edge preceding a black object is 
overshaded toward white. 


LIN#ARITY: In TV it refers to the geometrical spacing of the picture 
elements in the received picture as compared to the original scene. Lack 
of linearity is referred to as geometric distortion. 
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LINE SCANNING FREQUENCY: The number of horizontal scans. per second. 
15,750 cps for U. S. standards. 


LUMINANCE SIGNAL: The black and white (brightness) portion of a color 
signal. 


MOIRE: A wavy or satiny effect produced by convergence of lines. It's 
a natural optical effect caused when converging lines in the picture are 
nearly parallel to the scanning lines. 


MONITOR: A cathode ray tube and associated circuitry used to display 
the televised picture. 


MULTIPLIER PHOTOTUBE: More commonly referred to as a photomultiplier tube, 
it has several secondary emission electrodes called dynodes that amplify 
the current emitted from the photosensitive cathode. Through secondary 
action, the signal emitted from the cathode can be amplified thousands of 
times. 


NEGATIVE IMAGE: A picture signal having a polarity which is opposite 
to normal polarity...whites appear black and blacks appear white. 


NTSC: National Television System Committee. 


NOISE: The word "noise" is a carryover from audio practice and refers to 
random spurts of electrical energy or interference. Commonly referred 
to as "snow". 


NON-INTERLACED: Scanning lines transmitted in a progressive order. 


ORTHICON (conventional): A camera pickup tube in which a low-velocity 
electron beam scans a photoemissive mosaic on which the image is focussed 
optically and which has electrical storage capabilities. 


QRTHICON (image): A camera pickup tube in which the optical image falls 
on a photoemissive cathode which emits electrons that are focussed on a 
target at high velocity. The target is scanned from the rear by a low- 
velocity electron beam. Return beam modulation is amplified by an 
electron multiplier (similar to the multiplier section of photomultiplier 
tubes) to form an overall light-sensitive device. 


OVERSHOOT: Sharp "spikes" usually occuring just before or just after 
the syne or blanking pulses or any other areas in the pictures with 
sharp edges. It is due to excessive response to a unidirectional signal 
change. 


PAIRING: A partial or complete failure of interlace in which the scanning 
lines of alternate fields do not fall exactly between one another but 
tend to fall one on top of the other (in pairs). 


PEDESTAL: An obsolete term referring to the blanking. 
PEDESTAL LEVEL: Also an obsolte term referring to the blanking level. 


PERSISTENCE: In television, this refers to the length of time the screen 
of a cathode ray tube remains luminescent after being excited by an 
electron beam. 


PHOTOCATHODE: A surface chemically treated to emit electrons in the 
presence of light. 


PHOTOCONDUCTIVE: The ability of certain chemicals to change resistance 
to the flow of electrical current under varying degrees of illumination. 


PHOTOEMISSIVE: The ability of certain chemicals to emit electrons 
upon exposure to light. 


PICKUP TUBE: Any photosensitive tube which is capable of transforming 
optical images into an equivalent electrical signal. 


PIGEONS: A type of impulse noise observed on picture monitors as 
pulses or bursts of short duration, at a slow rate of occurence. 


PIN-CUSHION DISTORTION: A distortion to the picture inwhich the sides 
bulge inward. 


POLARITY OF PICTURE SIGNAL: Refers to the polarity of the black 
portion of the signal with respect to the white portion of the signal. 
Normally a "black negative" picture is present at the output of any 
piece of equipment. Also, a "black negative" picture is transmitted 
when uSing American standards. This means the black portions of the 
picture are negative going with respect to the white portions of the 
picture. 


RANDOM INTERLACE: A modification of the original 2:1 interlaced standard 
used by broadcast stations utilizing a less precise timing of the 

sweep frequencies. Generally in ATV and CCTV work, the vertical scan 

is locked to the 60 cps power line while the horizontal scan is nothing 
more than a free-running oscillator. 
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RASTER: The scanned area of the picture tube. 


RESOLUTION: Refers to the amount of fine detail a system can reproduce. 
Vertical resolution is primarily limited by the number of scanning lines 
while the horizontal resolution is dependant on the high-frequency 
amplitude and phase response of the system. 


RF PATTERN: A type of interference which produces a herringbone 
pattern of varying size (depending upon frequency) in a TV picture. 


RINGING: Oscillatory transients appearing as closely spaced multiple 
reflections in the picture particularly noticeable following small 
contrasty components in the video signal. 


ROLL-OFF: The gradual attenuation of the high frequency components at 
either or both ends of the transmission passband. 


SCANNING: The process of breaking down an image into elements by 
means of a moving electron beam and transmitting this information 
in a systematic manner. 


SCANNING LINE: A single continuous strip of the picture area (achieved 
through the process of scanning) containing all the tones contained 
in the original scene. 


SEQUENTIAL COLOR TRANSMISSION: A system of color transmission in which the 
three primary color signals (red, blue and green) are transmitted one after 
the other. The three basic types of sequential color include: line sequential, 
field sequential and dot sequential. 


SERRATED PULSES: A group of equally timed pulses within a pulse signal. 
4.e., The vertical syne pulse (in interlaced sync) is serrated with a group 
of horizontally timed pulses in order to keep the horizontal sweep circuits 
exactly in step during the vertical sync interval. 


SERRATIONS: A term used to describe a picture defect inwhich the vertical 
and near vertical lines have a sawtooth appearance. This 4s caused by the 
scanning lines starting at slightly different points during the horiz. scan. 


SETUP: Refers to the separation level between the blanking and reference 
black levels. Not applicable to combination sync/blanking industrial-amateur 
type pulses. 


SMEAR: A term used to describe a picture defect inwhich the televised objects 
appear to be extended horizontally past their normal boundaries in a blurred 
manner. 


SNOW: Random noise in the visual channel. 
SPIKES: See overshoot. 


SPECTRAL RESPONSE: Refers to the relative sensitivity of a photo sensitive 
pickup device (phototube, vidicon, etc) to different wavelengths within its 
range of sensitivity. 


STREAKING: A term used to describe a picture defect inwhich the televised 
objects appear to be extended horizontally past their normal boundaries; 
particularly evident at vertical edges of objects when there is a large 
transition from white to black or black to white. The streaking can be either 
positive or negative. When the streaking is the opposite polarity as the 
object, it is negative streaking. When of the same polarity, it is positive 
streaking. Streaking is the result of low-frequency distortion. 


SWEEP CIRCUIT: A circuit that produces the scanning motion of the electron 
beam in both, picture tubes and image converter tubes. 


SYNCHRONIZATION: The process of keeping the scanning beam at the distant 
receiving point in step with the beam in the camera at the originating point. 


SYNC: Abbreviation for the words "synchronizing" "synchronization" etc. 


TEARING: Lack of horizontal synchronization resulting in a picture condition 
inwhich groups of horizontal lines are displaced in an irregular manner. 


TRANSFER CHARACTERISTIC: See gamma. 


VESTIGIAL SIDEBAND TRANSMISSION: A method of transmitting a video signal 
inwhich a portion of one sideband is suppressed to conserve bandwidth. 


VIDEO: A term referring to the visual portion of television. 


WAVEFORM: The graphical representation of a signal as observed on an 
oscilloscope. 
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The term "gamma" has been 
calledthe most abused technical 
term in television. Yet, un- 
less we confine ourselves to 
certain picturesources, gamma 
is an important factor inpro- 
ducing the highest quality pic- 
tures. 

To describe what the term is 
all about, consider a flying 
spot camera-transmitter, as 
described in WOKYQ's book HAM 
TV. It's common practice to 
break a systemlike thatupinto 
a@ number of small blocks, each 
of whichhas a signalinput and 
output. (See figure l.) 

In the case of the photo- 
multiplier tube, the input is 
illuminationfrom thenegative; 
the output is an electrical 
signal. The term gamma des- 
cribes the relation between 
input and output of a device, 
whether it bephotomultiplier, 
modulator, or entire transmitter. 
In normal operation, the output 
voltage of a photomultiplier 
(Eg) is fairlyclosely related 
to thelight reachingits photo- 
sensitive cathode (I,) by a 
particularly simple equation: 


Eo=kI, 


where k isa proportionality 
constant. The equation is 
linear, and the gamma is said 
to be 1.0. 


Bruce Robinson, VE9OX 
297 Yonge St. 
Kingston, Ont., Canada 


Consider the relationbetween 
the light output fromacathode 
ray tube in a monitor, and its 
signal voltage. The number of 
factors influencing the behavior 
of a picture tubeis staggering, 
but to areasonable approximation, 


eae 
& 


where Ip is the light output, 
E, the signal voltage above 
cutoff, and k is another of 
those constants. Here the gamm 
is 2.2. Doubling the drive 
voltage has the effectof more 
than quadrupling thelight in- 


Io=kE 


tensity. 

The third letter of theGreek 
alphabet "7" is used as the 
symbol for gamma. Note that 


it has significance only when 
the relation between theinput 
and output of the deviceunder 
consideration may be expressed 
in power form i.e. (Output) = 
k(Input) . Fortunately, most 
camera tubes, amplifiers, md- 
ulators, ete do behave inthis 
way. 

In order to determine the 
value of gamma, the input and 
output of a device are measured 
in its normal operating rmge, 
and plotted on log-log graph 


paper. A straight line is then 
'eyeballed" in place as the 
best compromise line through 


the points. The slopeof this 


Transmitter 


Block Diagram of Flying Spot Camera-Transmitter 
FIGURE ONE 


line is "7". Values range from 
about 0.3 for an iconoscope 
to the above mentioned 2.2for 
a kinescope. (Figure 2) 
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2001 
Tlumination Postaaateny 7 
Typical Transfer Characteristics - Image-Orthocon 
FIGURE TWO 


For anidealtelevision system, 
the 1lllumination on thereceiv- 
er screen should be proportional 
to the scene's illumination. 
i.e. the overall gamma of the 
system should be 1.0. Most 
items like preamplifiers, re- 
ceiver r.f. and video stages 
and transmitters are fairly 
dinear and have a "7" of 1.0. 
The bad performers are often 
the first and last links in 
the chain: 

CAMERA TUBE TYPICAL. 7" 
Image Dissector 1 
Iconoscope O 
Image Iconoscope O 
Image Orthicon 
CaP 35 ee Emitron 1 
Vidicon 8) 
Monoscope mt 
Flying Spot Scanner 1 


*linear to very low 


A TV system withflying spot 
scanner ("7Y"=1), transmitter 
CAIPED) 5 receiver ("7J"=17) and 
kinescope (n7"=2. 2) has an 
Serer es 7s of 2.2: The? re- 
sult ism exaggerationof con- 
trast, a picture harsher than 
the original. 

_ That's where gammacorrectors 
come in. They are non-linear 
devices thatcorrect the system 
mereto 1. In theory, they 
could be inserted anywhere be- 
tween the camera tube andthe 


kinescope. In practice, they 
are inserted at thecamera, to 
facilitate switching of pro- 
gram sources. 

Gamma correctors arecomposed 
of two sections. The first, 
adc restorer stabilizes the 
black level at a certain spe- 
cific voltage. Since the in- 
put signal amplitude is con- 
trolled, then a definitevolt- 
age also exists for the white 
level. This is necessary to 
insure that the operation is 
independant of the picture 
content. The restoreris fol- 
lowed by a non-linear stage. 
One common circuit introduces 
the correction by using neg- 
ative feedback. See figure3. 

The gain of thisstage isin- 
fluenced by the cathode imped- 
ance. As the input becomes 
more positive (black) thecath- 
ode exceeds the bias voltages 
of the crystal diodes one by 
one. As each diode conducts, 
it places an additional shunt 
across the original cathode 
resistor, thus raising the stage 
gain in gradual steps.Signals 
near the black level are amp- 
lified more than signals near 


the white level; gamma com- 
pensation has been accom mplished, 
as the circuit has a "7" less 


than one. If it is adjusted 
to have a gamma of 0.45, then 
it will compensate closely a 
system, like a flying spot 
scanner, where the only other 
non-linear device isthe kine- 
scope. 


Gamma control can produce 


higher fidelity pictures and 
is recommended to those with 
an interest in producing the 


very best pictures. 


FIGURE THREE 


A NOVEL APPROACH TO XTAL 
CONTROLLED HORI. SWEEP 


Want crystal stability in your 

horizontal sweep...cheap? Then 

try this circuit...itsubstitutes 
two readily available 50¢ sur- 

plus crystals for the expensive 

hard-to-find 15.75 ke rock! 


Bt 


NOTE: Value of Cl depends on 
how much adjusting is necessary. 


Hi-quality capacitoris recommended. 


Resistor values vary relative to 
tubes used, voltage used, etc. 
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Irv Oppenheim, WAOWId 
1664 Macomb's Road 
Bronx, N.Y., 10453 
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HOW IT WORKS 


15.75 ke xtals are expensive. 
However, higher freq. xtals 
can be obtained very cheap 
and are available in a wide 
variety of values ranging 
from 13 to 18 ke apart. 
Select two such values. If 
their separation is greater 
than 15.75 ke place lowest 
freq. one in OSC #1. If the 
separation is less than 15.75 
put lowest freq. one in OSC #2 
By adjusting Cl in OSC #2 

the difference freq. can be 
made exactly 15.75 ke. This 
difference signal is obtained 
by feeding the output of the 
two oscillators to the mixer 
tube, the output of which is 
tuned to 15.75 ke. 


2 
; Ge. 
oe 
: : 
‘ ) 
7 
‘ 


. 
‘* 
' 
- 
t 
x 
a> 
' 
- as 
j 
{ 
a 4 
> 4 
sie 
‘ 
a, 
> 
+. 
- 
: 
3 Y ‘ 
. 
ind 
‘ 
a 
a t . s a 
a - 
Pl ; 
' 
‘ 
i, 
F P ivy ~~. 
7 _ Gas 
; : ae te oe, ie 
> 
i‘ 4. { y ™ PS > ~~ 


rept ie 
Fag 
‘ 


